DEPARTMENT OF VETERANS AFFAIRS
Veterans Health Administration
National Health Physics Program
2200 Fort Roots Drive
North Little Rock, AR 72114

In Reply Refer To: 598/115HP/NLR

SEP 19 2011

Kevin G. Null

Division of Nuclear Material Safety

Nuclear Regulatory Commission (NRC), Region |l
2443 Warrenville Road, Suite 210

Lisle, Hlinois 60532-4352

Re: NRC Master Materials License 03-23853-01VA; VHA Permit Number 04-23242-01
Dear Mr. Null:

I request release, for unrestricted use, of Building 2 at the VA Palo Alto Health Care
System, Palo Alto, California. Building 2 is located at 3801 Miranda Avenue, Palo Alto,
California. As supporting information, | am enclosing a radiological decommissioning
report prepared for the building by a contractor. The documentation provides
information consistent with decommissioning survey requirements in 10 CFR 30.36
and demonstrates the building is acceptable for unrestricted use under criteria in
10 CFR 20.1402.

As information, the derived concentration guideline levels (DCGLs) used for the
release survey are listed in Table 7 of the report. The DCGLs for H-3 and C-14 are well
below screening levels in Table B.1 of NUREG-1757, Vol. 1, Rev. 2, and correspond to
a dose level of about 0.5 mrem/year based on building occupancy scenarios used to
determine the values in the NUREG. Based on evaluations by my staff using NRC
software D&D, Version 2.1.0, for a building occupancy scenario (with default parameter
values, a “constant” distribution, and an “unlimited” area of contamination), the DCGL
for Ca-41 was determined to be associated also with a release level of about 0.5
mrem/year. Similarly, my staff determined the value stated for U-238 is associated with
a dose level of about 25 mrem/year. A higher value was necessary for alpha emitters
due to instrument sensitivity. In addition, to these total activity limits, the contractor
apphed removable activity limits of 1000 dpm/100cm? for beta emitters and 20 dpm/100
cm? for alpha emitters. These levels are consistent with values specified for
unrestricted areas in NUREG-1556 series documents.

Minimum detectable cohcentration (MDC) values for measurement techniques were
sufficiently low to provide reasonable assurance that residual radioactivity could be
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detected below the 25 mrem/year release criterion in 10 CFR 20.1042 as well as the
additional removable activity levels specified in Table 7 of the survey report. All beta
measurements were well below the most restrictive DCGL level for beta emitters. All
alpha measurements were below MDC values.

My staff reviewed the NRC docket files you provided for the facility and identified one
additional room (A107) in which radioactive materials were used. Correspondence
included in Enclosure 2 between my staff and the Radiation Safety Officer indicated that
any residual activity that could be present from sources used in this room would be well
below levels of concern and support release for unrestricted use per 10 CFR 20.1402.

The health care system plans to demolish Building 2 and construct a new building to
provide medical services for veterans. Construction of the new building is planned for
FY 2012.

If you have any questions or comments, please contact Thomas E. Huston, Ph.D.,
National Health Physics Program, at 501-257-1578.

Sincerely,

Qi\k&&\wms

Gary E. Williams
Director, National Health Physics Program

Enclosures (2)
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Radiological Decommissioning Report for Building 2
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ACRONYM LIST
ALARA  As Low As Reasonably Achievable
Bldg Building
CFR Code of Federal Regulations
CPM counts per minute
D&D Decontamination and Decommissioning
DCGLy  Derived Concentration Guideline Level ~ Wilcoxon Rank Sum
DPM disintegrations per minute
HASP  Health and Safety Plan
HSA Historical Site Assessment
keV kiloelectron volt
LBGR  Lower Bound of the Gray Region
MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual
MDC Minimum Detectable Concentration
NRC U.S. Nuclear Regulatory Commission
NUREG  Nuclear Reguiatory Commission Guidance Document
RAM radioactive materials
Rm Room
TEDE Total effective dose equivalent
- RAM radioactive materials
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Section 1.0 ~ Executive Summary

A radiological survey was completed utilizing the guidance provided in NUREG 1757,
“Consolidated Nuclear Materials Safety and Safeguards (NMSS) Decommissioning Guidance”
and recommendations from NUREG 1575, “Multi-Agency Radiation Survey and Site
Investigation Manual” (MARSSIM) in order to provide pertinent information for the radiological
decommissioning of specified impacted areas at the U.S. Department of Veterans Affairs — Palo
Alto Health Care System (VAPAHCS) facility located at 3801 Miranda Ave. A review of all
data collection and analysis supports our professional opinion the 18 former radiologically
impacted areas of VAPAHCS Building 2 meet the release criteria for unrestricted use based upon
the following:

® All scanning measurements were less than the Derived Concentration Guideline Level
(DCGLy) which was established using a dose based criteria of 0.5 mrem/yr.
* Al static measurements were less than the established DCGLy.

* All wipe survey results were below the established removable DCGL,.

Philotechnics, Lid.
7384 Trade Street, San Diego, CA, 52121
Phone: 858.586.2580 « Fax: 858.586.2599
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Section 2.0 — Project Scope, Findings and Summary

Prior to releasing the previously impacted areas, the Nuclear Regulatory Commission (NRC)
requires that an appropriate decommissioning survey and report be submitted for their review.
This document provides the licensee with appropriate information to release the 18 former
laboratories being surveyed for unrestricted release.

In accordance with our agreement with the VAPAHCS, Philotechnics performed final status
surveys of specific rooms in Building 2 (Rooms A04, AOSA, A0S, A06, AO6B, A008, A009,
A010, B121-B124, B126-B128, B131A, B131B and B131C). The final status survey, report and
analytical data provide pertinent information for the radiological decommissioning and follow
the guidance in NUREG 1757, NUREG 1575 and NUREG-1507. Research involving the use of
radioactive materials was performed in the rooms listed above located in Building 2.

The following summarizes the independent conclusions representing Philotechnics best
professional judgment based on information and data available to us during the course of this
project. Factual information regarding operations, conditions and test data provided by the
client, owner or their representative has been assumed correct and complete based upon careful
and diligent review of the radiation safety program and past inspection records. Additionally, the
conclusions presented are based on the conditions that existed at the time of the assessment.
Note that on-site observation of the above referenced facilities consisted of readily visible,
accessible areas only.

Table 1: Assessment Review

License Review &
Historical Use X 4.0
Radiation Surveys . E e e
A) Static Measurements — X 5.0
Hand-held instruments )
B) Static Measurements ~ X 5.0
Scintillation Counter )
C) Scanning Measurements — X 5.0
Hand-held instruments )

Conclusions and Recommendations

Based upon the results of our survey, it is our professional opinion the 18 former laboratory areas
in Building 2 are free of any radioactive contamination and/or radioactive material sources and
may be released for unrestricted use in accordance with Code of Federal Regulations, Title 10,
Section 30.36 “Expiration and termination of licenses and decommissioning of sites and separate
buildings or outdoor areas.”. During the survey, Philotechnics verified that all labels, signs or
other similar markings indicating the presence of radioactive materials had been removed or
obliterated. Additionally, no concerns requiring further investigation exist at this time.

Philotechnics, Lid.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 « Fax: 858.586.2599
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Project Team
The project team consisted of the following individuals:
Researched by: Robert Trimble and Dave Aguero
Surveyed by: Dave Aguero, Doug Bassett, Steve Beck and Garrett Eastman
Written by: Dave Aguero

Project Manager and Contact: Dave Aguero

Closing

We appreciate the opportunity to provide this radiological decommissioning report and trust that
the enclosed information is adequate for decision-making needs. Should you have any questions,
please do not hesitate to call the undersigned.

E \M‘g
e \_/\AMO

Dave Aguer
Project Manager
Philotechnics, Ltd.

T
Philotechnics, Ltd.

7384 Trade Street, San Diego, CA, 92121

Phone: 858.586.2580 » Fax: 858.586.2599
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Section 3.0 — Assessment, Methodology and Report Limitations

The decommissioning process evaluates a property’s environmental status for release of affected
areas to allow unrestricted use by current or future tenants. The assessment involves the review
of operations as they pertain to radioactive materials (RAM) use in order to identify potential
radioactive contamination.

Assessment activities related to the laboratory decommissioning for the facility included the
following tasks:

e A visual survey of historic RAM use and storage areas in order to identify potential
contamination and/or presence of radioactive materials

¢ Interviews with EH&S and client personnel regarding the historical use of RAM at the
facility

* Review of existing documentation, as provided, regarding prior inspections,
investigations, events or conditions at the facility related to RAM use

s Direct surveys of all laboratory areas with the use of portable hand-held radiation
detection equipment to identify the presence of radioactive materials

¢ Indirect surveys to test for removable contamination with the use of a scintillation
counter and wipes taken throughout the impacted areas

* Preparation of a report documenting our findings, recommendations, and professional
opinions regarding observed or suspected radiological concerns

Facility Point of Contact

At the facility, Dave Aguero met with Ms. Arefeh Shanjani and Ms. Leanne Amoroso, who are
Senior Health Physicists at Stanford University. The EH&S Department at Stanford University
provides radiological oversight for the VAPAHCS. Ms. Shanjani and Ms. Amoroso were able to
provide specific information regarding radioactive materials use based upon their historical
knowledge of the facility and implemented practices.

Report Limitations

This report has been prepared solely for the use and benefit of the VAPAHCS in compliance
with requirements and recommendations by the NRC. Qur professional services have been
performed, our findings obtained and our recommendations prepared in accordance with
customary principles and practices in the field of environmental science. This warranty is in lieu
of all other warranties either expressed or implied. Philotechnics is not responsible for the
independent conclusions, opinions or recommendations made by others based on the field
exploration presented in this report.

It must be noted that no investigation, or survey, can absolutely rule out the existence of
radioactive materials. However, the survey was performed using acceptable industry practices
and utilizing appropriate technology to provide statistical confidence with the data provided.
This assessment has been based upon prior history, observable conditions, direct surveys and
indirect surveys. There are limitations based upon this approach where contaminants can escape
detection using these methods. Minimum detectable concentrations have been specified for the
instrumentation used to qualify the detection limits.

—
Philotechnics, Ltd.

7384 Trade Street, San Diego, CA, 92121

Phone: 858.586.2580 « Fax: 858.586.2599
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Section 4.0 License Review and Historical Use

Radioactive Materials (RAM) License

This decommissioning project for unrestricted release pertains to all radiological impacted areas
identified in Building 2 located at 3801 Miranda Ave. operated under VAPAHCS Radioactive
Materials Use Permit. A summary of areas where radionuclides were historically used or stored
is detailed in the Restricted Area Summary (Table 2). VAPAHCS has a broad scope radioactive
materials license and is allowed to possess any radionuclides with atomic numbers 3 through 83
and tritium (H-3). Radioactive material usage consisted of H-3 and C-14 on the first floor, while
U-238 and Ca-41 were used in specific rooms in addition to H-3 and C-14 in the basement of the
VAPAHCS Building 2.

Restricted Area Summary

The VAPAHCS requires the removal of Building 2 from their permit before they can be released
for unrestricted use and ultimate dismantlement. Areas where radioactive materials were
historically used or stored are summarized in Table 2 below and are identified on the building
diagrams in Appendix A. The survey model was developed and implemented to detect the
radionuclides used in each survey unit.

Table 2: Restricted Area Summary

Building 2 Basement Ca41
Building 2 Basement A009 H-3, C-14, Ca41
Building 2 Basement A010 H-3, C-14
Building 2 Basement AO5A H-3, C-14
Building 2 Basement AO5 H3,C-14
Building 2 Basement A04 H-3,C-14
Building 2 Basement A06 U-238
Building 2 Basement AO6B U-238
Building 2 1* Floor B121 H-3,C-14
Building 2 1* Floor B122 H-3, C-14
Building 2 1* Floor B123 H-3, C-14
Building 2 1% Floor B124 H-3,C-14
Building 2 1% Floor B126 H-3, C-14
Building 2 1% Floor B127 H-3, C-14
Building 2 1" Floor B128 H-3, C-14
Building 2 1¥ Floor B131A H-3,C-14
Building 2 1% Floor B131B H-3,C-14
Building 2 1* Floor B131C H-3,C-14

Philotechnics, Ltd.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 » Fax: 858.586.2599
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Historical Use

Historically, H-3, C-14, P-32, P-33, S-35, Ca-41, U238 and I-125 been the primary radionuclides
used in Building 2 located at 3801 Miranda Avenue. P-32, P-33, S-35 and 1-125 have not been
used at the site for approximately 11 years. Based on its short half-life, it was excluded from the
survey design. The survey model was developed and implemented to detect the isotopes used in
each specific area.

Over the years tenant improvements have taken place on the first floor of Building 2 including
converting previously impacted laboratory space (Rooms B121 — B128, B131A, B131B and
B131C) into pateint rooms, a day room and a dining room. These modified areas were internally
surveyed by Stanford staff around April 2000 before the construction took place; however, a
MARSSIM survey was not performed. Philotechnics took a conservative approach to surveying
these areas by completing MARSSIM survey of the area as they are currently.

Waste Disposal

No radioactive materials remain at Building 2 of the VAPAHCS site located at 3801 Miranda
Avenue. All radioactive waste and materials have been transferred to Stanford’s Waste Storage
Facility.

Radioactive Materials Spills

By completing a review of pertinent records and an interview with Ms. Shanjani and Ms.
Amoroso, we were able to ascertain there have not been any significant radioactive materials
spills affecting the specified areas. Significant spills are defined as those spills that were not
readily cleaned up by the researcher and/or caused contamination to be found during follow-up
or routine contamination surveys in excess of regulatory limits.

Philotechnics, Litd.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 » Fax: 858.586.2599



Decommissioning Report
Building 2 VAPAHCS
Page 10 of 17

Section 5.0 — Radiation Surveys

During the period of June 13 — June 16, 2011, Philotechnics completed a comprehensive wipe
and meter survey in the impacted areas listed in Table 3, which included benches, floors, sinks
and cabinetry. Survey maps depicting these areas are included as Appendix B.

The following instrumentation was used to quantify radiation levels:

. Ludlum 2350-1, with the following probe
v" BP19DD (beta probe)
Serial # 212233 (Calibrated on 9/7/10)

. Ludlum 2350-1, with the following probe
v' BP19DD (beta probe)
Serial # 203439 (Calibrated on 9/7/10)

L Ludlum 2350-1, with the following probe
v’ 43-68 (alpha probe)
Serial # 212233 (Calibrated on 9/7/10)

. Ludlum 2350-1, with the following probe
v' GP13A (gamma probe)
Serial # 203447 (Calibrated on 7/1/10)

. Ludlum 2350-1, with the following probe
v" GP13A (gamma probe)
Serial # 246986 (Calibrated on 7/1/10)

*  Ludlum 3030 Planchet Counter, with the following probe
v 43-10-1 (alpha/beta probe)
Serial # 242683 (Calibrated on 8/6/10)

. Beckman Scintillation Counter, Serial #7065636 (Operational Test 6/17/11)
NIST certificate for H-3 and C-14 standards included

The instrument calibrations were completed using NIST traceable sources and the Certificates of
Calibration are included as Appendix C.

Minimum Detectable Concentration (MDC) Calculations

Philotechnics analytical sheets are included as Appendix D, which show calculations for the
static MDC for the scintillation counter, static MDC and scanning MDC for hand-held
instruments. The MDC’s were calculated using the most conservative background values.
These calculations follow the guidance in NUREG-1575 and NUREG-1507 and the information
is used to verify the effectiveness of the instrumentation used in units of dpm/100 cm’.

—— — —
Philotechnics, Lid.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 « Fax: 858.586.2599



Decommissioning Report
Building 2 VAPAHCS
Page 11 0of 17

Area Classifications

Based on the results of the historical site assessment, facility areas were classified as impacted or
non-impacted areas. Non-impacted areas are areas with no potential residual radioactivity from
licensed activities. These include all property outside the building and non-laboratory areas
inside the building. Impacted areas are those areas that may have some level of potential
residual radioactivity from licensed activities.

Impacted areas are typically divided into Class 1, 2, or 3 areas. Class 1 areas have the greatest
potential for contamination and therefore receive the highest degree of survey effort for the final
status survey, followed by Class 2 and then by Class 3. Table 3 lists the recommended
maximum survey unit sizes based on floor area. It should be noted that these limits are
recommended and are not absolute.

Class 1 Areas — Areas with the highest potential for contamination, and meet the following
criteria: (1) impacted; (2) potential for delivering a dose above the release
criterion; (3) potential for small areas of elevated activity; and (4) insufficient
evidence to support classification as Class 2 or Class 3.

Class 2 Areas — Areas that meet the following criterion: (1) impacted; (2) low potential for
delivering a dose above the release criterion; and (3) little or no potential for
small areas of elevated activity.

Class 3 Areas — Areas that meet the following criterion: (1) impacted; (2) little or no potential
for delivering a dose above the release criterion; and (3) little or no potential
for small areas of elevated activity.

Non-impacted: Building exterior, outside grounds, indoor areas other than those identified
as restricted areas by the licensee, and surfaces above two meters in height in

the areas specified below.
Impacted Class 1 Areas: None
Impacted Class 2 Areas: Rooms A04, AOSA, A0S, A06, A06B, A008, AQ09 and AO10

Impacted Class 3 Areas: B121-B124, B126-B128, B131A, B131B, B131C and the basement
hallway

Tabig 3 “Recommended Q{agfmum Survey Unit Size Limits _

o

" Structures Up to 100 m " 100 i’ to 1,000 m No limit
Land Up to 2,000 m” 2,000 m* to 10,000 m” No limit

Table 4 lists the survey units and their final classification. During the survey none of the data
collected during the scans, static or removable measurements warranted re-classifying any of the
survey units. Each previously impacted area was made its own survey unit.

Philotechnics, Ltd.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.23580 « Fax: 858.586.2599
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Table 4: Laboratory Classification

Building 2 Rooms AJ08-A010 1 Class 2
Building 2 Room AO5A 2 Class 2
Building 2 Room A0S 3 Class 2
Building 2 Room A04 Cold Room 4 Class 2
Building 2 Rooms A06, AO6B 5 Class 2
Building 2 Room B124 6 Class 3
Building 2 Rooms B121-B123 7 Class 3
Building 2 Rooms B126-B128 8 Class 3
Building 2 Room B131A 9 Class 3
Building 2 Rooms B131B, B131C 10 Class 3
Building 2 Basement Hallway 11 Class 3

Survey Methodology

Determination of Class 1 survey unit sample locations is accomplished by first determining
sample spacing and then systematically plotting the sample locations from a randomly generated
start location. The random starting point of the grid provides an unbiased method for obtaining
measurement locations to be used in the statistical tests. Class 1 survey units have the highest
potential for small areas of elevated activity so the areas between measurement locations may be
adjusted to ensure that these areas can be detected by scanning techniques. The previously
impacted laboratories were not initially classified as Class 1, nor upgraded to Class 1; however,
the methodology is described to give a comprehensive overview of our surveying approach.

Similar systematic spacing methods are used for Class 2 survey units because there is an
increased probability of small areas of elevated activity. The use of a systematic grid allows the
decision-maker to draw conclusions about the size of the potential areas of elevated activity
based on the area between measurement locations. All of the impacted rooms in the basement
were classified as Class 2 due to the potential for radioactive contamination although it was not
expected to exceed the DCGLy. Beta and gamma scans and static measurements were taken in
all of the impacted rooms in the basement due to Ca-41 being used in the area. Alpha and beta
scans and static measurements were taken in Rooms A06 and A06B due to the use of U-238 with
the electron microscope. Swipes taken in these areas were first counted in the planchet counter
prior to being counted in the liquid scintillation counter. We utilized a square grid system for the
Class 2 areas and the starting point was determined using a random number generator.
Judgmental sample locations were add to the survey as directed by the Project Manager which
included all sinks and traps.

The guidance in MARSSIM recommends simple random measurement patterns for Class 3
survey units to ensure that the measurements are independent and support the assumptions of the
statistical tests. For Class 2 and Class 3 survey units, the sensitivity for scanning techniques is
not tied to the area between measurement locations as they apply only to Class 1 areas. The
scanning techniques selected represent the best reasonable effort based on the survey data quality
objectives.

Philotechnics, Ltd.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 « Fax: 858.586.2599
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In all classifications, permanent counter tops and other horizontal surfaces which block floor
surfaces, were included as a replacement to the blocked floor surface. Likewise, fixed cabinetry
faces and other permanent equipment replace blocked wall surfaces.

Internal surfaces of permanent furnishings (i.e., drawer or cabinetry interior surfaces) are not
included in the systematic measurement location placement. However, these surfaces were

included in the scan surveys. Although not necessary, additional surface activity measurements -
would have been collected at each area of elevated activity identified during the scan surveys.

Background Determination

Ten (10) 1-minute ambient, floor, benchtop and drywall backgrounds were taken with each
survey meter. The average of these ten measurment were used to determine the natural
background levels. Appendix E provides a summary of background data points, which were
collected in a non-impacted area of similar construction to the area being requested for
unrestricted release. The background averages were subtracted from the gross CPM data to
convert the readings to net CPM.

Ten (10) 1-minute background samples were counted on the Beckman Liquid Scintillation
Counter and one 10 minute background sample was counted on the Ludlum 3030E Planchet
Counter. The results for each channel of the LSC were then averaged and used in determining an
average MDC for each channel.

Surface Scans

The following table compares MARSSIM recommendations and actual area coverage for the
scan survey completed at the VAPAHCS.

Table 5: Scan Survey Coverage Comparison

1 100% N/A
2 10 — 100% (Judgmental) 100% Floors; 80% Structures
3 Judgmental 50% Floors

The scan survey percentages were chosen in order to provide a comprehensive survey of the
impacted areas and provide confidence there was no contamination above the release limit
present. The probes were held at a distance of 44" to ¥2” above the surface moving at a scan rate
of 5 cm/sec. Class 2 survey areas received a 100% scan of all accessible floor areas and an 80%
scan of permanent structures. Permanent structures are defined as hoods, benches, casework and
walls. Class 3 survey areas received a 50% scan of all accessible floor areas. After tenant
improvements on the first floor, no permanent structures remained that required scanning. The
scanned areas chosen were those areas with the highest probability of containing residual
activity. These included normal foot traffic routes and floor areas in front of lab benches, fume
hoods and sinks. Additional areas where scan surveys were completed included lab bench
working surfaces, fume hood interior surfaces, sinks, base cabinet interiors and wall surfaces
adjacent to work areas. In the event of any elevated activity noted from the survey, the location

Philotechnics, Ltd.
7384 Trade Street, San Diego, CA, 92121
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would have been marked and additional measurements performed to quantify the activity. All
scanning measurements collected were less than the established DCGL,.

Fixed or Static Measurements

Class 1 survey units generally consist of one or two rooms or laboratories. Class 2 and Class 3
survey units generally consist of many rooms. The MARSSIM sample measurement locations
(i.e., random static and wipe measurements) for all survey units was determined by folding down
the walls to create a 2-dimensional overhead map. This protocol increased the probability for
finding residual contamination. Additional judgmental sample locations were always included
by the Project Manager in all sink basins and traps.

The probe head was held as close to the surface as practicable to determine a count rate in counts
per minute. The data calculations from this survey are included as Appendix F. Al static
measurements were below the established DCGL

Removable Measurements

Removable contamination measurements (smears) were collected on building structural surfaces
at each sample location. Each smear encompassed an area of approximately 100cm?; if an area
of less than 100cm?® was wiped, a comment was added to the survey data sheet estimating the
surface area wiped to allow for area correction of the results. Swabs were used when system or
component access points were not large enough to allow for a wipe of a 100cm” surface area.

Two swipes were taken for each sink in the Class 2 impacted areas; one inside the sink basin and
one beyond the trap. All of the smear samples taken in the class 2 impacted areas were first
counted for one minute on a Ludlum Model 3030 Planchet Counter for gross alpha and beta
contamination and then counted on a Beckman Liquid Scintillation Counter (LSC) for one
minute. All smear samples taken from the class 3 survey units were counted for one minute on
the LSC because these areas only used H-3 and C-14. A data sheet, included as Appendix G,
details the CPM results, the DPM conversions and indicates if the result is below the DCGL.y,.
The channels for the LSC were set up so H-3 would be detected in Channel A, C-14 in Channel
B and all other beta emitters with energies above 156 keV in Channel C. Scintillation standards
were used to determine if the LSC was operating between normal parameters. The efficiencies
for the LSC were determined from the quench curves. We have included a table in Appendix C
that shows the efficiencies for H-3 and C-14 based on the amount of quench. Using the
FORECAST function in Excel, we extrapolated the efficiency based on the H number which
Beckman uses to document the quench of the sample. The efficiencies were generally around
54% for H-3 and 95% for C-14. The total efficiency of the planchet counter was 39.49% for
alpha emmitters and 46.56% for beta emmitters. All final wipe survey results were below the
established DCGL

Philotechnics, Ltd.
7384 Trade Street, San Diego, CA, 92121
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- Section 6.0 - Data Quality Assessment and Interpretation of Survey Results

The statistical guidance contained in Section 8 of MARSSIM was used to determine if areas are
acceptable for unrestricted release and whether additional surveys or sample measurements were
needed.

The following table summarizes MARSSIM guidance for conclusions based upon data provided
by the Final Status Survey.

Table 6: Guidance for Survey Conclusions

All measurements less than DCGL.,, Survey unit meets release criterion

Average greater than DCGL,, Survey unit does not meet release criterion
Any measurement greater than DCGIL.y, and Conduct Sign test and elevated measurement
the average less than DCGL,, comparison

The Derived Concentration Guideline Limit (DCGL) is used as a determining factor to the
survey unit meeting the criterion for unrestricted release. Due to the current situation in
California where there is not an established dose based release criteria, the DCGL,,’s have been
selected by using a 1.0 mrem/yr release criterion with our actions levels set at 50% of the
DCGL,. Based on the results of the survey where all the measurements were below the DCGL,
by definition, each survey unit met the release criterion.

Tble 7: Esbhsed DCGL,’s fo Srvey 40238 De e
Eare &5"9““5 “ao o

dose level o € approx-

H-3 2.40 % 10° 1000 25 mremar por
C-14 7.00 x 10° 1000 . 2.10,
Ca-41 1.16x10° 1000 Dand D»L’z;” L2
U-238 100 ¥ 20 » 2J ot

Based on a 1.0 mRem/yr release criterion, the limiting DCGL., for beta emitters is C-14 at 1.4 x
10° dpn/100 cm’. For alpha emitters the limiting DCGL,, is U-238 at 100 dpm/100 cm’.

Calculation of Relative Shift — Determining the Number of Samples

A minimum number of samples are needed to obtain sufficient statistical confidence that the
conclusions drawn from the samples are correct. The number of samples will depend on the
relative shift (the ratio of the concentration to be measured relative to the statistical variability of
the contaminant concentration). The minimum number of samples is obtained from MARSSIM
tables or calculated using equations in Section 5 of MARSSIM. For the VAPAHCS Building 2
project we estimated that the relative shift would be close to 3. With a relative shift of 3 and
decision errors of 0.05 for Type 1 and Type II, the number of samples for each survey unit was
determined to be 14. As a conservative measure, the minimum number of samples for each
survey unit was increased to a minimum of 23. In addition to the number of samples
recommended by MARSSIM additional samples were judgmentally selected by the project
manager as an ALARA measure.

Philotechnics, Ltd.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 « Fax: 858.586.2599
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Table 8 compares the actual relative shift to the estimated relative shift in order to determine if
the number of systematic measurements for each survey unit satisfies the statistical criteria listed
in section 5 of MARSSIM. For each class 2 survey unit the actual number of locations sampled
were compared to the number required by MARSSIM Table 5.5 “Values of N for Use with the
Sign Test” for both beta and gamma measurements. As a result of the analysis, no additional

sample locations were necessary.

Table 8: Survey Unit Data Analysis

1 2 33 0.05 0.05 129.6 80.6

2 2 47 0.05 0.05 185.1 14 57 14 No
3 2 33 0.05 0.05 54.5 14 72.1 14 No
4 2 29 0.05 0.05 55.5 14 67.1 14 No
9 2 49 0.05 0.05 56.2 14 N/A N/A No*
6 3 44 0.05 0.05 117.7 14 N/A N/A No
7 3 35 0.05 0.05 117.5 14 N/A N/A No
8 3 35 0.05 0.05 76.0 14 N/A N/A No
9 3 38 0.05 0.05 149.4 14 N/A N/A No
10 3 42 0.05 0.05 142.2 14 1.54 N/A No
11 3 23 0.05 0.05 123.3 14 62.8 14 No

*Alpha measurements taken in Survey Unit 5 due to the use of U-238 with the electron microscope

Philotechnics, Ltd.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 * Fax: 858.586.2599
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Section 7.0 —Decontamination / Decommissioning Review

Decontamination

Decontamination is the physical or chemical process of reducing and preventing the spread or
potential exposure from contamination. Decontamination options include the use of
commercially available materials and/or equipment that will effectively remove radioactive
materials from surface areas so the contamination can be collected and properly disposed.

Decontamination was not required in any of the impacted areas listed in Table 3 as part of the
decommissioning survey. The survey results did not indicate the presence of any level of
radioactive materials that would require decontamination based upon our established action
levels. At the time of our review, the action levels were based upon 50% of the DCGL.. Based
on the results of the survey where all the measurements were below the DCGL, by definition,
each survey unit met the release criterion.

Decommissioning Review

Philotechnics has reviewed all of the applicable data pertaining to the history of radioactive
material use as well as the static and wipe surveys completed at the VAPAHCS Building 2
facility located at 3801 Miranda Avenue, Palo Alto, CA. It is our professional opinion that the
facility is free of any radioactive materials and/or radioactive contamination, would qualify for
unrestricted release, and may be removed from VAPAHCS Radioactive Materials Use Permit in
accordance with Code of Federal Regulations Title 10 30.36 “Expiration and termination of
licenses and decommissioning of sites and separate buildings or outdoor areas.”

—

Philotechnics, Lid.
7384 Trade Street, San Diego, CA, 92121
Phone: 858.586.2580 « Pax: 858.586.2599
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Appendix A

VAPAHCS
3801 Miranda Ave, Palo Alto, CA 94304
Building 2, B-Wing, First Floor
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VAPAHCS
3801 Miranda Ave, Palo Alto, CA 94304
Building 2, A-Wing, Basement
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VAPAHCS Appendich
Final Status Survey Report
Building: Building 2 Area: Room A008, 009, 010 Survey Unit: 1 Date: 6-13-11 Class: 2

Instruments: Ludlum 2350-1 (Serial #212233), BP19DD Detector, Calibrated on 9-7-10
Ludlum 2350-1 (Serial #203447), GP13A Detector, Calibrated on 7-1-10
Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Doug Bassett, Garrett Eastman, Steve Beck

Wall

o

Wall o
7.
| L=y o e o= =1
32
31"
33
| Exhaus
3¢ | Vent
20 | 19>

(®- Random Start Location
Sample Spacing =2.13 m (7')
Total Area ~ 71.2 m? (767 ft?)




VAPAHCS
Final Status Survey Report

Appendix B

Building: Building 2 Area: Room AQ5A Survey Unit: 2 Date: 6-14-11

Instruments: Ludlum 2350-1 (Serial #212233), BP19DD Detector, Calibrated on 9-7-10
Ludlum 2350-1 (Serial #203447), GP13A Detector, Calibrated on 7-1-10

Surveyor: Garrett Eastman

Class: 2

[ ) [ ] ] @
#46 & 47 Drain Traps T
42" 43 15" 12" 8*®
Wall .
l41° 40" ?I [..] 137 7 6° 3*
39" 3g" 37 36 35" 34

Wall

(®- Random Start Location
Sample Spacing = 1.07 m (3'6")
Total Area ~ 16 m? (171 ft?)



VAPAHCS
Final Status Survey Report

Appendix B

Building: Building 2 Area: Room AQ05 Survey Unit: 3 Date: 6-14-11

Ludlum 2350-1 (Serial #246986), GP13A Detector, Calibrated on 7-1-10
Beckman Scintillation Counter, Operational Test 6-17-11

Instruments: Ludlum 2350-1 (Serial #203439), BP19DD Detector, Calibrated on 9-7-10

Surveyor: Steve Beck

Class:

2

(® - Random Start Location
Sample Spacing = 0.91 m (3')
Total Area ~ 7.3 m? (79 ft?)



VAPAHCS Appensi B
Final Status Survey Report
Building: Building 2 Area: Room A04 Cold Room Survey Unit: 4 Date: 6-14-11 Class: 2

Instruments: Ludlum 2350-1 (Serial #203439), BP19DD Detector, Calibrated on 9-7-10

Ludlum 2350-1 (Serial #246986), GP13A Detector, Calibrated on 7-1-10
Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Steve Beck

¥

20 21,
Wall
19 %2 2"

#28 & 29 .

Sink & Trap 14 13 10
Wall

®15 ®12 X

(®- Random Start Location
Sample Spacing =1.12 m (3'8")
Total Area ~ 8.5 m? (91 ft?)



VAPAHCS Appénex B
Final Status Survey Report
Building: Building 2 Area: Room A06, 06B Survey Unit: 5 Date: 6-15-11 Class: 2

Instruments: Ludlum 2350-1 (Serial #203439), BP19DD Detector, Calibrated on 9-7-10
Ludlum 2350-1 (Serial #212233), 43-68 (Alpha) Detector, Calibrated on 9-7-10
Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Doug Bassett

¥

29 28 27 37 Sink & Trap

A
040 24
39 25
B
038 ®26

(®- Random Start Location
Sample Spacing = 1.22 m (4')
Total Area ~ 19.5 m? (210 ft?)



VAPAHCS Appendix B
Final Status Survey Report

Building: Building 2 Area: Room B124* Survey Unit: 6 Date: 6-13-11 Class: 3

Instruments: Ludlum 2350-1 (Serial #212233), BP19DD Detector, Calibrated on 9-7-10
Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Doug Bassett

*Original Lab was B124, new room numbers and configuration are shown on the map

2 ol

Wall °36 37 °38 *39 °40
wall ° 5‘8"——11 M ° .
35 1 5 41
B145 B141
34 10 °6 42
Wall
33 *11 *15
32 20 16 43
B144 B140
31 *21 25 44
Wall
°30 29 °28 *27 *26
Wall

@® - Random Start Location
Sample Spacing = 2.13 m (7')
Total Area ~120.8 m? (1300 ft?)



VAPAHCS Appendix B
Final Status Survey Report
Building: Building 2 Area: Room B121, 122, 123* Survey Unit: 7 Date: 6-13-11 Class: 3

Instruments: Ludlum 2350-1 (Serial #203439), BP19DD Detector, Calibrated on 9-7-10

Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Steve Beck, Garrett Eastman

*Original Labs were B121, B122 & B123; new room numbers and configuration are shown on the map

® [ ) [ ] e o [ ]
26 25 24 23 22 21
Hallway
[ ] e
15 16
L]
19
e ® [ ] [ ]
10 9 8 7
B134 B130
20|
° o ° " °
3 4 5 Q 6
[ ) [ ] L) [ ]
29 30 31 32 Wall

(®- Random Start Location
Sample Spacing = 1.83 m (6')
Total Area ~ 71.9 m? (774 ft?)

34

[ ]
33 wan



VAPAHCS
Final Status Survey Report

Building: Building2  Area: Room B126, B127, B128* Survey Unit: 8

Instruments: Ludlum 2350-1 (Serial #203439), BP19DD Detector, Calibrated on 9-7-10

Surveyor: Steve Beck, Garrett Eastman

Date: 6-13-11

Class: 3

*Original Labs were B126, B127 & B128; new room numbers and configuration are shown on the map

: 4

*6 o7 *8 *9 30 31 32
Wall
ﬁl‘rsu [ ] [ ] ® [ ] ® [ ] Wa” @
70 2 3 4 5 6 7 33

*14 *13 *12 11 19 °9 °s 34

B135A B135 B131
*15 *16 *17 *18 19| 20, “35
®
%5 24 23 *22
Hallway

® - Random Start Location
Sample Spacing = 1.98 m (6'6")
Total Area ~ 83.4 m? (898 ft?)
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VAPAHCS
Final Status Survey Report

Appendix B

Building: Building 2 Area: Room B131A* Survey Unit: 9 Date: 6-14-11 Class: 3

Instruments: Ludlum 2350-1 (Serial #212233), BP19DD Detector, Calibrated on 9-7-10
Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Doug Bassett, Steve Beck & Garrett Eastman

*Original Lab was B131A; new room numbers and configuration are shown on the map

@ Wall

30 31 *32
Wall é

.29 —4'1”—‘ 1 [ ] 2 [ ] 3
28 °s *7 °6
®27 ) *10 ®11
B130 Dining Room
*6 %16 ®15 ®14
25 ®7 ®18 ®19
024 ®23 022

Wall

(®- Random Start Location
Sample Spacing = 1.83 m (6')
Total Area ~ 64.3 m? (692 ft?)
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VAPAHCS Appendix B
Final Status Survey Report
Building: Building 2 Area: Room B131B, B131C* Survey Unit: 10 Date: 6-14-11 Class: 3

Instruments: Ludlum 2350-1 (Serial #212233), BP19DD Detector, Calibrated on 9-7-10
Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Garrett Eastman, Doug Bassett, Steve Beck

*Original Labs were B131B & B131C; new room numbers and configuration are shown on the map

27 9 10 11 12| 36
B160 Day Room /

*15 *14 15 3'7
° *18 *19 20/ 38
° ° ° °
23 22 21| 39

42 *41 40

Wall

® - Random Start Location
Sample Spacing = 1.83 m (6')
Total Area ~ 65 m? (700 ft?)



VAPAHCS ApperdicB
Final Status Survey Report
Building: Building 2 Area: Basement Hallway Survey Unit: 11 Date: 6-15-11 Class: 3

Instruments: Ludlum 2350-1 (Serial #212233), BP19DD Detector, Calibrated on 9-7-10

Ludlum 2350-1 (Serial #203477), GP13A Detector, Calibrated on 7-1-10
Beckman Scintillation Counter, Operational Test 6-17-11

Surveyor: Garrett Eastman, Doug Bassett, Steve Beck

==

AO6B AO5A
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Certificates of Calibration &
Scintillation Check




Counting Data:

Philotechnics Analytical Worksheet

VA Hospital - Palo Alto
Instrument Operational Check

6/17/2011
H-3 53,721
C-14 42,691
Blank 36

Nuclide Information:

Analytical Sampling Date: 6/17/2011

H-3 98,800 11/26/2008 85,546

C-14 44,100 11/26/2008 44,086
Unquenched Efficiency Calculations:

H-3 53,721 85,546 62.80%

C-14 42,691 44,086 96.83%

Efficiency Used Based on Quench Curve:

. (=]

55.95%

94.1 42.34%

132.4 33.29%

165.7 25.65%

202.8 18.25%

231.6 13.556%

253.5 10.52%
280.6 7.49%

Ref. NUREG-1507

B o

94.75%

95.2 92.78%
124.4 91.27%
159.7 88.63%
204.2 84.76%
224.2 82.04%
263.1 76.05%
284.5 72.26%

Appendix C

Scintillation Check
Page 1 of 1



Activity Calibration and Error Analysis

The #C or 3H standards have been assayed for
activity by comparison with the National Institute
of Standards and Technology (NIST) carbon-14
solution standard, Standard Reference Material
(SRM) No. 438 tartaric acid in 2M HCl, and tritium
solution standard SRM No. 391-B-5, tritiated water
in water. The H-Number method of calibration was
used with secondary standards prepared from the
NIST standard.

The estimated activities for the activity standards
and the reference dates for all standards are as
follows:

HE DPFM=: 98,800 REF DATE: 25NOVOS

C14 DPMs: 44,100 REF DA&TE: Z4&MOVOB

{6 DPM=:. . N/A  REF DATE: 286NOVOB

THE PRODUCTION SERIAL NUMBERS
FOR THE 3 STANDARDES ARE
AS FOLLOWS =

H3 ~  HFF4811
Ci4 ~ CFPOS0S
BKE ~— BPP2212

The overall uncertainty associated with the activity
values are estimated to be less than £3.5% for the 3H
and 23.5% for the 1%C. These estimates are
determined in accordance with error analysis
procedures recommended by the International
Commission on Radiation Units and Measurements

4 Liquid Scintillation Standards Set
PN 245208 EA

(ICRU Report 12). The limits are calculated by
arithmetically summing the uncertainty due to
random errors at the 99% confidence level with the
assessable systematic errors. Random errors arise
from production and assay procedures such as
dispensing, weighing, and counting. Systematic
errors consist of uncertainty in the activity of the
NIST-based  secondary  standards,  overall
uncertainty of the NIST SRM No. 391-B-5 as a
function of time (assuming a half-life of 12.43 years
and a half-life uncertainty of 0.5%); uncertainties in
the standard weights used for calibrating the
balances used in gravimetric determinations, losses
of activity by evaporation, and uncertainties in
corrections applied for the effects of impurities on
the scintillation process.

Recommendations for Use
Ungquenched standards can be used to:

¢ Calibrate the instrument. Only one of these
standards, 14#C or 3H, can be used for
calibration of your instrument. Refer to your
Operator's Manual for proper calibration
standard instructions.

IMPORTANT Use of any other standard from this set
or another set requires the construction of new quench
curves.

¢ Measure day-to-day 3H and 14C counting
efficiencies for comparison with original
factory specifications and for verifying stable
system performance.

Liquid Scintillation Standards Set 5
PN 245208 EA



GRIFFIN INSTRUMENTS

A |
CALIBRATION CERTIFICATE FOR 3030E SERIAL# = 242683
Owner:. PHILOTECHNICS
DATE: 08/06/10 LOCATION: Griffin Inst
TYECH: Joanne Glenn DATE LAST CAL EXPIRES: 06117110

Reason For Calibration: ® Due For Calibration

O Repair (See Remarks)
O Due and Repair (See Remarks)

CABLE LENGTH: 38" O Other (See Remarks)

NIS' CEABLE EQUIPM

USED DURING CALIB

MODEL:  M-500 SERIAL#: 114512 CAL.DUE:  07/28/11
MODEL: SERIAL # CAL DUE:
i AF ical Zero: 0
Condition: ® Sat () Unsat Wachanical Zero:
AL Mechanicat Zero: 0
Beta Channel Window (4-50 mV): _
Alpha Channel Window (175 mV, 120 for 3030): 120 AF.
Alpha Counts wiPulser @ 10,000 CPM: 9,960 AF, % Error:  0.4%
Beta Counts w/Pulser @ 10,000 CPM: 9,959 AF. % Error:  04%
1 KV Reading (R-6 on HV Board): ' 1 AF.
Max HV (1500 V +): ' ® sat O Unsat
REMARKS: \
Does Instrument Meet Final Acceptance Criteria?. @ Yes (O No
Calibration Sticker Attached?: ® Yes O No
Date Instrument is Due For Next Calibration: " 08/06/11
INSTRUMENT MARRIED WITH 43-10-1 # PR255979
Performed/Reviewed by: Liorree 34499 Date: 8/6/2010 Entered by| initials

Calibrations performad to ANSI N323A-1997 standards.



Imdlum Msasurements,Ine.
Model 3030 Paramoters

R AR — - [ pem—,

8/6/2010
$9:40:5€ aM

Header 1: $hilotechpics
Header 2: Serial#242683
Header 3: Probe#25557%

Beader 4:

Headexr 5: More Comments?
Header 6: More Comments?
Calibration Due Date: 87672011

Model 303C Date: 8/6/2011
Model 3030 Time: $:04:00 aM

Count Time Switch fmin): 0001.0
User PC Time {min): 1.8

alpha Alarm: 999595

Bata Alarm: 899993

Alpha + Bete Blarm: 998935
High Yolrage [VDC): §28

1058 of Count Time (min): 30.0
Count Mode: $CALER

Alpha Efficiency %: 38.%
Beta Efficiency %: 27.4

Background Subtract: OFF

Alphba Background: 2.0

Beta Background: 48.¢0

Crosstalk Correation: OFF

Alpha to Beta Crosstalk %: 2.6

Beta to Alpha Crosstalk &: 2.0

Show ?arameteis during startup: Enabled
Paily GC Check: OFF

Last alpha Efficiency % O
Last Beta Efficiency %: 8

Standard Alpha Efficiency %: 40
Standard RBeta Efficiency %: 33

Allowable Alpha QC Bfficlency 4 %: 15
Allowable Beta (C Bfficiency 4 %: 15

Alpha Source Size (dpm): 30300
Alpha Source Size (pCi): 0.01391891892

Beta Sourse Size {(dpm): 22900
Beta Source Size {(pCiy: 0.01031531532

Last Alpha QC Background: 0.0
Last Beta QC Background: 38,0

Aipha Background Upper Limit {cpmi: 3

‘alpha Background Lower Limit {cpm): 0

Beta Background Upper Limit {cpm): &0

_Beta Background Lower Limit (cpm): O

¥ext Ssmple Number: D014
User~defined Comment: TEST
Logging Mode: Log ¢C Only
Recycle Mode: OFF

Printer Mode: OFF

2 - " s -~ > -



http:t.udl.um

GRIFFIN INSTRUMENTS
CALIBRA?;ON CERTIFICATEFOR 43101 PROBE#  PR2SSTS
Owner:. PHILOTECHNICS | , '
DATE:  08/06A0. . LOCATION: ' Griffin Inst
TECH:  Joanne Glenn- ' ' - DATELAST CAL EXPIRES; 06147110
: R ' 'REASON FOR CALIBRATION:
@ Due For Calibration > Repair(See Rzemalks) e Other (Soe Remarks) 2 Due and Repair
‘CABLELENGTH: 30° po _mpu*rsﬁnsmvm. dual -

- MODEL: © 30308 CAL. DUE: 08/06/11
- 80urceﬂumber o Isg - 74 pi Activity " AssayDate . - 2plActivity
00TC470-0654. CoTeg9SS . o - AT300dWpm o . 06MBO9 . . 10,800cpm
© BATHATOABD3 Th230 . er00dpm - 06609 8,170 cpm
| 2696-00 Pu23g c8500dpm 1202109 9,370 cpm
- 269700 . 0S80 ... 12,200 dpm ©080100 8,530 cpm
BxX7e6 Ci4 7 48780 dpm 01/21/08 - 18,880 cpm
, . N B v Emciancieafromlattca}.. -
Condition:  (® Sat O unsst - Pu | 3049% Th| 3186% sn[
' B o Tess| 22.18%) ct:[  10.85% ToNi[
As Fouind (AF) Efficlencies: - o
i MV Vernier: -’ro-SSSoume Rasponse ' széssoums Badcgrouﬂd (CPM): |Tc-99 Source Response
Nnckel (CPN); Response (CPM) . v N Staitiess Steel (CPM):
N ‘Acn || B, |NetER] Ach. [Bch |NetER.| Ach. Boh, |Ach || Boh. |NetER|
| sas/iNna | » 7197 | 238 }3889% R 48 | 0 | 4790 [27.41%
Netmo-aj BioAXtaliL )
Xtalk: <10% <1%-
Puz3s - Tcos NI Yeg9ss 'm.z;b i Sr90 c:14
AF CPM: | 717 1 gf 4790 11 sb19j i | 4313 | 5048 |
AF 4 pioff: | 38.89% L A 36.03% | [ we% | [ Tiza0% ]
AF2pief: | 7679% | | |1 4ae1% || 7aes% | | e428% | | 31.62%
ig as found efficiency within 20% oftheefﬁcmncyfromttwlast cal? ’ @ Yes - No{See Remarks)

Note: ifihe as found data is within 10% of the tast calibration and the 8¢ Axm!k is <1% andthe A8 xwxic <10%, ther the may N/A the. saction and go
drectly 16 remarks. T




an;lum y[sasurments,}:ixc.
Modael 3030 Plateau Data

8/6/2010 '
9:38:17 Aavw
Headexr 1: Philoteéchnics
Header 2@ Serial$#242683
Header 3: Probef#ZB5557%
Headexr 4:
Headeyr 5: More Comments?.
‘Header 6: More Comments? -
" Calibration Due Date: 8/6720il
Model 3030 Date: 8/6/2011
Model 3030 Time: 8:04:00 AM
User PC Time: 1.0
Rlphs Tsotope: Pu239, 2696-00, 12/2709
Alpha Source Size (dpm): 18300 )
Alpha Bource Sive {pliy: D.ODBB333333
Beta Isotope: 'Tc39, DOTCAT0-U654, 6/15709
Béta Source Size fdpm): 17300 o
Beta Scurce Size (pGi}: 0.007732133
Starting High Voltage: 3575
Starting High Voltage: €73
High Volrage Incrementsy 25
PFlateau Caaﬁt?xﬁéz S*:‘AI;ER o
Sgurce Count Time (min}y 08081.0
Backgroundl Count Time {min}: 1.0
N aema Ty soTA . A
{HV | Source (3stal  BacKground = BEF CrossTalk} Source (Alpha) Background BEf Crosstalk|
5757045 (208) - 0 3&.% . 2.4% | 3652 (0) 39 20.9% 0.0%
800 7180 (178§ L8 38:8% - 2.0% ' 4238 . (1} 31 24.3% 0.0%
- 625 7197 {238 2z 38.9% Co2.6% 1 4790 {0y 48 27.4% 0.0%
© 50, 7331 {231} 2 33,63 . 2.5% 1 5098 {0 517 29.2% 0.0% .
4 { R N 49 30.3% S 0.0%

675 7285 (264

39.3% 3.0%

5284



.
P . . .

GRIFFIN INSTRUMENTS

CAL%BRA’?!O& CERT!F!CA?E FOR

Ovmer PHlLQTECHﬂiCS

128501 SERIAL# 212233

DATE:

TECH: ‘

0807110

Joanne Glenn

Reason For Calibration:

@
O

_LOCATION: o Griffin nst
mws LAST CAL EXPIRES: = 0OMBNMG

O Repair {See Ramaﬂ(s)
Q ‘bueand Rapatr {See Remarks)

Pus For: Mibraﬁcm
Other {See Remaﬁcs)

MODEL:

MODEL:

M-500

- NIST ,m‘ggggg;g EQUIPMENT USED DURING mgmg;mgy -
- SERIAL# 114512 - . CAL.DUE:  07/2811
SERIAL #: ~ CALDUEr

¥} Audio Response

© CONDITION:.

NEW BATTERIES:

- Bat

| CABLELENGTH §&

O | Yes @

No

BATTERY CHECK: 56V

| 5B0V:
4280V

AF Thmﬁhniﬁ

380

AsFounowy &m

T4es - AF
1250 ' - AR

w0 AF.

| ALThreshold:  AF.

m agsggw gggmaswmw“

250

248

4% |

AF.

‘isthe As Fuund Data Within 2% of the Set Point?

2500

2498

T2%

“AF.

@Yes,ONo

25

24.953

TO%

“AF.

250K

249491

K1

02%

AF,

Detector #:

" Detector Serial #:

Model #

B

AF.

o mv ®s0 T LRRTTTT

Kiog

AR

Window:  Off AR

- [BP-19DD

I ~ Count T:me {sec):

AF.

Threshold:

AF.

Correction Constant: |1 VAR

RAF

REMARKS:

Does lnstmment Meet f‘sna Acceptanca Grsteria?

Culibration Sticker Attached‘7 .

Date lnstmment is Due For Next Calibration;

Dead Time (uSec): 100 | AF. |

@’ Yes 'O Non
@‘Yes, O No

05/07114

INSTRUMENT MARRIED WITH

Performed/Reviéwed by:

" 1BP1SDD

% mg@ :

# K109

Date: 9/7/2010 Entered by} __initials

4 , ; * alibrations pertormad to ANS! N3Z3A-1997 standards,



Serial # 212233

Detector # 00 01 02
Det Ser# K108 PR142542 PR142542
Model BP18DD 43-88 Alpha 43-68 Bela
U 7 7 7

M ) 0 g
T8 ‘ K| 1 1
HV 950 1250 1700
W (Window} Off off off
CT(CountTime}  60sec 60 sec 80 sec
T {Threshold) 380 40 40
cC 1 1 1

DT 0.0 usec 0.0 usec 0.0 usec



‘) Gmifﬁké INSTRUMENTS

CALIBRATION CBRTIFICAYE FOR .‘:aé‘;sab PROBE# K109
Owner: PHILOTECHNIC n o

ﬁArg: 08107110 T Location: " Gdninet
TECH: Joamcsm .~ . DATELASTCALEXPIRES: 001810

T N as&sonmncwmmu , R ~
® Due For Calibration (O Repair {See Remadcs} ~©2 Other (Se Remarks) .. Duo and Repair

_ CABLELENGTH: 5 - e .;Nputsﬁxsmm. 3smvy

MODEL: ‘CAL.DUE: - 0007M1

Source Number . isotope - apiActivity . AssayDate i 2piActvity
© 00TC47O-0654 . Te9eSS - - 47,300dpm - 06/15/08° - 710,800 cpm
© 7289700 80 12200dpm C 030100 8530cpm
PXT26 Ci4 48,780.dpm ; o1R108 18,680 cpm

 Efficlencies from fast cal.

Condition: ~ ® Sat () Unsat ' Pu | Th ]
. L Tess:| 1643%] C1a:]  7.95%) TeNk|

* As'Found (AF) Efficiencies: |

§;¥Y;{ \fe'mfeyr'::ﬂ 'F@%mﬁmm& | w—z&és:mm” S Bé&gmwad{(}?w: To-SSScwRespcnss
il MNickel(CPM): || = Response(CPM): A Stainless Steel (CPM).
“Ach, T Boh. |NetER, am" o [NetEf | Ach | Boh Ach || Beh {Nefsffi
| es00/NA-. b p [ 1 388 | ] 4062 2118%

N&Atﬂﬁ BtoAX’taI
Xtaik <10% | 1%

4082

apcew: [\ [Cwee ] e ] B2
ARdpie [ ]| RIEEC N N T N &19%
AE2piem | ] LR 0T Camw | [T aiae% )

- is as found efficlency within 20% of the. a'fﬁctency‘ffom the lastcal? 7 Yes Qx No (Ses Remarks)
Noter If the a5 found data is within 1% of the mt csﬂbraﬁmamum B»Axalkis (f%mmi\-sxwkia <3, m&emwmmyhummm and go
directly to remarks,

. N . .



A

“‘%@2 | ~ GRIFFININSTRUMENTS

F’LATEAU AND $ET PGiNT DATA

_PROBE# K109
" ‘Date: - 0907M0

s8 (CPM} R Response {cPmy:

HV 7 Vernier. [ 1099 Sours Resporee | P36 Soures— T Baa(gromd CPMy. | NelAtoB
‘  Xtalk: <10% |

Bio AXak

<1%

B ch. 3; o

"Ach, | Beoh. 1Netrzf{ {sm;wgff e |

N L T M

A8

R TR A

261

950 13§ #4106 121.8%)

T 7

000

WViVerer | Puz 99Nl Te99SS Th20

950/NA . CPM: L 3910

4piALEfclencies: 204m%
2PIAL Effcioncies: sz

c-14

D 8.22%

T 21.48%

S0
4110

| 3884%
55.55%

REMARK& nghcr To afﬁc;my cwic be due to mm my!ar sheet..

Does !mtmment Meeti-‘ina{ Mceptawe C{ﬁeﬁa’? : 3“ Y% ; {"j} No
Calibration Smmtaﬁhed? S @ Yes - O Ne
Date | nstrwnent is Due For Next Calibration: 08107114 '

msmumsxtmmenwm 73504 f #21223’3
PerformediReviewsd bY: £, % _,f%é - nm smzow

2 pl eMficlericies doncted in talcs.

Entered by(ﬁ_m

%ﬁm M!M 16 ANSIN323A1997 mm




- Ggseﬁn ‘msmuu ENTS

CALIBRATION CERTiFiCATs Feﬁ 43-68 . PROBE#  PR142542
Owner:  PHI LOTecsmes E 01792

“oate:  osmerrio L Locmon T Gffn nst
“TECH: -,_J‘ean’,neebm; T L mrausa*mmmss 09/18/10

) C RE%GR F’OR Cmm'ﬂw . ) :
. (® DueFor Caiibraﬁon QO Remir{&» Remarks} @ Oiher(see Remarks) - C’ Due and Repair

CASLE-Z LENGTH: g mpm;;ssnslmw.,ﬁmvv

MODEL: 23501 SERAL# - 212253 - CALDUE - OO/07/11

. ‘Scurce Number - . isotope 4p§ﬁmﬂvﬂy - ‘Assay Date 2 pl Activity
OTCATO-0654¢ - Te9uSS S oAT300dpm . 08M5/09 . 10,800 cpm
94THATO-1583 TH230 - o e700dpm. .- 061608 - 8170cpm

| 269800 Pu23g 48s00dpm . - - 120208 0 9370cpm
' 266700 s90 | f220dpm - 030100 8530cpm
PXT26 .- S Cci4 ”ras?aom S oteie  18680¢pm

. . ; ; ; Efﬁcéemiesffﬁmatcai
Condition: @ Sat " (O Unsat . o Pu ) m;g 23, as%z Sr}

Toss:| 27.03%) C14:] 14.67%) nm«? S

3 . . « R S i 8 5 AR S ——————

As Found (AF) 'Efﬂcimi:m:'

Hy/ \{ermer ) F&Q@Swm?&espmse ‘ Pu-236 Source - © Backgmund(CPﬂ% T@Siébume Resmf

o Nicket (CPM): Response (CPM): .1 " |'Stainiess Steel (CPM):
B « Ach, ]| Bch. NefER Ach, |Bch |NetEf.| Ach. | Boh |Ach || Bh |NetER|
[1280a/1700b | N 4483 ‘, @AR% 3 | 606 | B421 2783%

T NetAtoB. 3‘{03)‘(&&
: xm«:m% =%

| AFCPM: i
AF4piet . | 24m } f
AF2plet: . | 4781% | |

18 6% found ef?icmncy mthtn 26%- Gfﬁme?ﬁc@my from.the lastcal? | @Y (3 No (Ses Remarks)

‘Note. 3f the ag found data is within ﬂmuﬁfmmmmﬁmmwwm&mmwm»&xwmnw mmwﬁc@mwwz\ﬂummm mdgo
mwm C



http:55:f�'-�27.33

| F’LA"%‘EAU ANQ SET POINT DATA

GRIFFIN INSTRUMENTS

PROBE #: PR142542

Date;

09/07/10

"V Vernier: | To-99 Source Responss
S5 (CPM):

~Fas3 Somee imgmg(cm

Response {CPMY.

"Nl A B
| Xtatk: <10% |

BTo A KK

<1%

" Ach. ] Beh_ im&&

Kb ]B&IWG% Ach V;;,,m;v

WA

f Taume Gt s Sl

Aipbaf Bam Bkg icnm} -3

HV I Vernler Pu-238
12502717006 CPM: 4483

4pi AL Efficiencles:  24.22%
2 pf AL Eﬁcfmcias. 37.?1%

m,

Th-230

T | Tesess

- 5157
 28.08%

44.92%

3776

2259%
46.18%

c-14

7514

14.78%
38.63% -

8r-80

4210

41.21%
58.93%

REMARKS @e&n scmm and my!arr&ue to as found mga ba&a ’backgmmd; )

nmmstmmmaeatsnammmcm? @ Yes . O N

Csiibmhon ‘o“ﬂcker Aﬁad!aﬂ?

Date lnstmmeni is Bue For Next Ca!ibfahca. k

® Yes fi}
'M?ﬂ"

‘Ko

le’fRUHENT MEQ m“m

mmm«mw _@ W

zpimamwmmm ‘

23501 . ; s 212233

8@9: 91'7?2010

anma &mgﬁw

Camibrations perforiiad to ANSI NXIIA-1927 standards.
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GRIFFIN INSTRUMENTS

CALIBRATION CERT’iFiCATE FOR

Owner. PHI LGTECHNICS

235041 SERIAL# 203439

DATE:
TECH:

09107/10

Joarine Glenn

‘Reason For Calibration: * ~

O Other (See R,emarks!

LOCATION: |
DATE LAST CAL wms& :

O Repair {See Remarks).
C} Due and Repeif (See Remarks)

Griffn Inst.
09/02/10
® Due For Calibration

- MODEL:
‘MODEL:

B

RACEABLE EQUIPMENT
P
SERIAL #:

RI&G C RA
CA!»- DUE:
JCAL'DUE: :

114512 - oT8itt

Audio Response

CONDITION: Sat
NEW BATTERIES:

, @ves{) No

CABLELENGTH &

BA’ETERY CHECK. - Sat

500 V:
1250 V:
2000 V:

AF Thmshald:

350

Asmuungy '
485 -
1225

- 500
1250
1975 2000

ALThmsholé‘ AF.

B.&ﬁﬁ_gf.&i ,.sm_ WW%&&&Q&

256 ”»"249~

DA%

AF

_Is the As Found Data Within 2% of the Set Point?:

| 2500 - 2498

0.1% .

35K | 24.983 1K

0%

AF.

® Yes O No ..

250K

AF.

245,868 K |

- Detector#:

" Detector Sefial #
" oot

‘ us

M

‘TB:

0.1%

AL . AF AL

{00

Hv: 850

351

window:  OF

BPISDD |

Caunt Tnmek {secy:

o ~ Threshold:

" Correction Constant: i1

. K)ead Time (uSec):

REMARKS:

Does Instrument Meet Final Acceptance Criteria?:

Cailbratioa Sticker Attached?:

Date Instrument is Due For Next Catibration:

® Yes O No
® Yes O No
HOQIIQTH‘Q

INSTRUMENT MARRIED WITH

Performed/Reviewed by:

BP18DD

#3851

Entered by:% Initials

.Date: 9/7/2010

1 . - Calibrations performed to ANSE N323A-1597 elandards,
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| GRIFFIN INSTRUMENTS

'CALIBRATION CERTIFICATE FOR s'mmnw PROBE# 351
Owner: PHILOTECHNICS o

ATE | owerie - Tooamon: T G st
TECH: . JosmeGlemn . . DATELASTCALEXPIRES: 090210

T . Rs.asmmacma&m& o - - ;
® Due F’O’*‘Caiimﬁw e Rwair{see ﬁemarks} -0 dmr{s« Remarks) O ‘Dueand Repair

CABLELENGTH: § .~  ° INPUTSENSITVITY: . ﬁfsmif

MODEL: -~ 28504 . . ‘smm;#: i '2{93439" CAL.DUE: ~ © oslTH1
 SourcoNumber  isotope  aplActvy Assay Date ©2pl Activity.
00TC470-0654 Te9SS . 17,300dpm 061508 10,800 com
269700 - 890 12 200 dpm- : ;mt‘ieo ’ 8?§30 cpin.
- PXT8 ce 48,780 dpm ' otzi08 18,860 cpm

H

‘imman: @ Sat () Unsat N pu [ - The b osel
IR |  Tess:|  1609% ¢4 539% ToNk[

As Found (AF) Efficiencies:

HV [ Vermier: E‘c»QQSoumeprmsa Pu«»ZSQSaume 'Béckgm {CPM):  |Tc-99 Source Response
. Nickel (CPM): CResponse (CPM): || . - |Stainiess Stesl (CPM):

. Ach | Beh [NetEf, Ach |Bch [NetEf| Ach. | Bch |Ach| Beh | et 7]
850/NA 1 . i 3 b e | 2908 115.28%

. NetAtoB B’toAXtya,E(:
Xallc <10% | <1% -

Pugla - TcoumNi : T_czm o Th230 $90° ;__._C~14'

[ om0

AFd4piet: | L 15.28%

|
aFpiem [ LT [addeR |

S - | — 0
) [wmw]  [Caon ]

18 28 found fficiency within 20% of the efficiency from the lastcal? - (' Yes  ® No (See Remarks)

Note: !fgesﬂwnﬁéwwwmm ms@rmmaaﬁmsonmme-amisaemsmmoA»axwhmeﬁ mmmmmwammncsm and go
ﬂm&y TRNAIKS, X . :




GRIFFIN INSTRUMENTS

PROBE#® 381 . . =
Date: 00/07/10

PLATE}XU AND SET PO?NT E}ATA

HV7 ‘é’e,migr Fo89 &wme Response Pu~239 Source . Bacﬂcgmwad {GPM) NetAto 3 - B to A Xtalk.
1 ) SS {CF’M} SR X Rmcnae{GPM) ‘ - Kialk: {10% : <1%

Ach ; Beh. TNeTER| Ach 1acnlue:£ﬁ "'A);n. EED

-850 ‘,:2814 J14.8%} - = B [] o ; 262 .

800 | ] 3244 [17.9% : 1282

560 — J | 1" 3598 |183%) | | [i 433
875 | { | 3890 |19.2% KNI 560
3000 SRR u 718

| AlphaiBetaBkglepm) 560 ' .
Pu23)  TesON  Teess  Thaw G4 890

 ors/NA cPM: mw  snsq 4054

| 4piALEfficiencles:  19.25% 875%  368.88%

| 2pl AL Efficlencies: , soa3% 17.85% 5274%

REWKS Probe fell offpimau Qiaanad film off’ mﬁa;

©
& &

) voesinsifwnent Meet lemtamecmeﬁa‘? ' 3 " Yas
Calibration Sticker Attached?: @ Yes
Date instrument is Dué For Next Ca:mm - eeeTHi

R

L

' msmuuexmmiﬁnmm O zmsea . #2034
Peﬁomdfaeviwedw % dé) " Date: 972010 Entered by:.’.ﬁlniﬁah

2 pl officlancinn donoted in Halios. . ‘ : | Calibraiions perforraed to ANSI N323A-1857 standards.
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&= Duratek-
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CALIBRATION
CERTIFICATE

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Reading

where applicable

Customer Name: Philotechnics Ltd. Manufacturer:  Ludlum

Address: 201 Renovare Blvd. Oak Ridge, TN 37830 Model: 2350-1 Serial Number: 203447
Contact Name: Justin Button Probe: N/A Serial Number: N/A
Customer Purchase Work Order Calibration Method:

Order Number: Credit Card Number: 2010-10806 Electronic

iyt o Instrument Response (£10%)
Instrument Range (,ahbrat‘l;;xlx“ita A Comments
(CPM) (CPM) Before After Calibrated in accordance with
i Calibration Calibration | CP-IN-WI-239
400 400 399 399 Pulser: 120935 Cal Due: 08/36/10
4,000 4,000 3,988 3,988 DVM: 88020324 Cal Due: 11/12/10
40,000 40,000 39,884 39,884 D-812: 2816 Cal Due: 09/02/10

400,000 400,000 398,733 398,733 Humidity: 992290 Cal Due: 02/17/11
EPPROM Version: 37122N28

500 (496-510) 502 497 Temp: 21.8°C

1,500 (1,498-1,502) 1,513 1,500 Pressure: 743 mmHg

2,000 ‘ (1,940-2,060) 2,014 1,997 Humidity: 41%
Threshold T =100 10£¢9 to 11) mVDC 9.9 9.9 Geotropism: SAT ACK/Scroll: SAT
Threshold T = 500 v 50 £ (45 to 55) mVDC 46.5 46.5 BAT>4.5: SAT Volume: SAT
Threshold T =1000 100 £ (90 to 110) mVDC 91 91 Count: SAT Audio Divide: SAT

Window Width W =100 10£(9to11) mVDC 10 10 Alarms: SAT Lamp: SAT
Display-to-mV ratio: 100 to 10 m Overload Test: SAT  Physical Cond: SAT

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.

We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incurred during shipment or use of this instrament).

Instrument
%
Calibrated By: M‘ ‘ > ! Ls Reviewed By: WW Date: 7 / } / 0
|
Calibration Date: 07/01/2010 Certification Due: 07/01/2011
Page 1 of 1



@Dumtek“

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be acco ied by Calibration Charts or Readings where applicable

Customer Name: Philotechnics Ltd. Manufacturer: NE Technology

Address: 201 Renovare Blvd. Oak Ridge, TN 37830 Model: GP13A Serial Number: 333
Contact Name: Justin Button Calibration Method:

Contract Purchase Order Work Order Source

Parameter As Found As Left Parameter As Found As Left . e —
Model N/A GP13A cC 1.0 1.0 DVM: 88020324 Cal Due: 11/12/10
S/IN N/A 333 pT OuSec 4uSec D-812: 2816 Cal Due: 09/02/10
Units 7=counts T=counts Threshold 100=10mv 350=35mv | Humidity: 992290  Cal Due: 02/17/11
multiplier O=auto O=auto
Time base I=minutes 1=minutes Temp: 21.8 °C Pressure: 743 mmHg
HY N/A 820V Humidity: 41%
Count time 10sec 60sec **Detector specific parameters must be
entered into instrument manually to be

Saved as Detector #1

Model ‘ Serial Number Calibration Due Date
2350-1 203447 07/01/2011
USED FOR EFFICIENCY DETERMINATION AND HV PLATEAUING

Background (CPM) Gross S{gj;;;)Counts Net Source Counts (CPM) Efficiency in % (Determined on contact)
4,679 17,576 12,897 13.5% for I'?

**Gross source counts taken from an average of three one minute counts from the Heel, Middle, and Toe of Detector**

**Detectors set up with a 2350-1 may be used with any 2350-1 provided that the setup parameters are scanned into the 2350-1
prior to use with that specific detector and the threshold ratio is 160=10mV on the instrument**

£ p P publxshed operat g spcc:ﬁcanons We
further certify that our Cahbmnon Measuremenm are traceable 1o the National Institute of Standards and Technology. (Wc are not responsible for damage incurred
during shipment or use of this instrument).

Instrument
Calibrated By: M 2\»1&: Reviewed By: WW Date: 7 } / ) / o
4
Calibration Date: 07/01/2010 ¥ | Catibration Due: 070172011




NE Technology GP13A HIGH VOLTAGE PLATEAU DATA SHEET

Serial Number:

333

740 4,639
760 4,758 15,299
780 4,534 17,655
800 4,417 17,163
820 (SET) 4,621 17,682
840 4,648 17,965
860 4,831 18,341
880 4,833 18,431
900 4,882 18,153
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

Plateau performed with 1'% Source # 040202 at 95,682 dpm at center of detector

Performed By:

M ‘DMC

Date:

1-1-\O




P

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

s Duratek-

This Certificate will be acex

CALIBRATION
CERTIFICATE

Customer Name: Philotechnics Ltd. Manufacturer:  Ludlum
Address: 201 Renovare Blvd. Oak Ridge, TN 37830 Model: 2350-1 | Serial Number: 246986
Contact Name: Justin Button Probe: N/A Serial Number: N/A

Customer Purchase
Order Number: Credit Card

Work Order

Number: 2010-10806

Calibration Method:

Electronic

o 109,
Calibration Standard Instrument Response (£10%)
Instrument Range Value Comments
(CPM) (CPM) Before After Calibrated in accordance with
Calibration Calibration CP-IN-WI-239
400 400 402 402 Pulser: 120935 Cal Due: 08/30/16
4,000 4,060 3,994 3,994 DVM: 88020324 Cal Due: 11/12/10
40,000 40,000 39,929 39,929 D-812: 2816 Cal Due: 09/02/10
400,000 400,000 399,167 399,167 Humidity: 992290 Cal Due: 02/17/11
EPPROM Version: 37122N28
500 (490-510) 503 500 Temp: 21.8°C
1,500 (1,498-1,502) 1,514 1,500 Pressure: 743 mmHg
(1,940-2,060) 2,016 1,968 Humidity: 41%

Threshold T = 100 10 £ (% to 11) mVYDC 10.2 10.2 Geotropism: SAT ACK/Scroll: SAT

Threshold T = 500 50 £ (45 to 55) mVDC 48.7 48.7 BAT>4.5: SAT Volume: SAT

Threshold T =1000 100 £ (90 to 116) mVDC 97 97 Count: SAT Audio Divide: SAT
Window Width W = 100 16 (% t011) mVDC 10 16 Alarms: SAT Lamp: SAT

Display-to-mV ratio:

100 to 10 mV

Overload Test: SAT

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
mcurred during shipment or use of this instrument).

Physical Cond: SAT

Instrument

Calibrated By: ~ \A . ;WL '

Date:

7/1))0

Calibration Date: 07/01/2010

Reviewed By: ME é -
T

Certification Due:

§7/61/2011

Page 1 of 1
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CALIBRATION
CERTIFICATE

Duratck Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

Customer Name: Philotechnics Ltd. Manufacturer: NE Technology

Address: 201 Renovare Blvd. Oak Ridge, TN 37830 Moedel: GP13A ] Serial Number: 334

Contact Name: Justin Button v Calibration Method:
Contract Purchase Order Work Order Source

Parameter As Found As Left Parameter As Found As Left Coitieits
Model GP13A GP13A cC 1.0 1.0 DVM: 88020324 Cal Due: 11/12/10
S/N 334 334 DT OuSec. 4uSec. D-812: 2816 Cal Due: 09/02/10
Units 7=counts 7=counts Threshold 350=35my 350=35mv | Humidity: 992290  Cal Due: 02/17/11
multiplier O=auto O=auto
Time base I=minutes I=minutes Temp: 21.8 °C Pressure: 743 mmHg
HV 1240V 1140V Humidity: 41%
Count time 60sec 60sec **Detector specific parameters must be
- entered into instrument manually to be
Saved as Detector #1 used with another 2350-1**
Model Serial Number Calibration Due Date
2350-1 246986 67/01/2011

NATI

Background (CPM) K Sztél;';;)Coums Net Source Counts (CPM) Efficiency in % (Determined on contact)
5,658 17,784 12,126 12.7% for I'?

**Gross source counts taken from an average of three one minute counts from the Heel, Middle, and Toe of Detector**

**PDetectors set up with a 2350-1 may be used with any 2350-1 provided that the setup parameters are scanned into the 2350-1
prior to use with that specific detector and the threshold ratio is 100=10mV on the instrument**

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating spcctﬁcations. We
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage incurred

during shipment or use of this instrument).
Instrument

Calibrated By: MTQM-L " | Reviewed By: WﬂW Date: 7)1

Calibration Date: 07/01/2010 # Calibration Due: 07/01/2011



http:Calibrat.ed

—

NE Technology GP13A HIGH VOLTAGE PLATEAU DATA SHEET

Serial Number: 334 .

12,593

1020 3,552
1040 3,643 14,351
1060 3,970 15,646
1080 4,151 16,635
1100 4,211 17,112
1120 4,466 17,942
1140 (SET) 4,712 18,261
1160 5,018 20,514
1180 8,190 22,155
1200 9,424 20,638
1220 6,901 21,361
1240 7,715 24,226
1260 9,992 26,438
N/A N/A N/A
N/A N/A N/A
N/A N/A “ _ N/A
N/A N/A /A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

Plateau performed with I'* Source # 040202 at 95,682 dpm at center of detector

Performed By: _ DNA Yoo (° Date: _1—[~tO




Philotechnics, Ltd.

APPENDIX D

MARSSIM Analytical Calculation
Sheets
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Philotechnics Appendix D
Analytical Worksheet

Minimum Detectable Concentration (MDC) Static Count

Calculations for Liquid Scintillation Counter
(95% confidence level via NUREG 1507 method)

MDC (dpmi100em™y =+ 32N R)T )U4 T, /T,) (Eq. 1)
(B )(T,.,)
Where:
Eff. = LSC total efficiency, Counter cpm/NIST Standard dpm
R, = LSC background rate (cpm)
Tag= Sample count time (minutes)

Ty= Background count time (minutes)

Nuclide Eff. R, T..p T, MDC (Static)
H-3 62.8% 15.5 1 1 33.9 dpm/100 cm®
C-14 96.8% 9.5 1 1 17.9 dpm/100 cm’

Minimum Detectable Concentration (MDC) Static Count

Calculations for Planchet Counter
(95% confidence level via NUREG 1507 method)

/
MDC (dpm/100cm*)= 3+3'29‘/(f£];(§*(;f )(])+ Tess/T,) (Eq. 1)

Where:

Eff. = Planchet total efficiency {4x efficiency}
R;, = Planchet background rate (cpm)

T, = Sample count time (minutes)
Ty, = Background count time (minutes)

X lations
Ludlum 3030 Meter: 242683 w/43-10-1 Probe
Meter Nuclide | Total Eff. R, T Ty, MDC (Static)
3030 Pu-239 39.49% 0.8 1 | 18.1 dpm/100 cm’
3030 Sr-90 46.56% 56.4 1 | 81.5 dpm/100 cm’
MDA Worksheet
Ref. NUREG-1507 Page 1 of 5



Philotechnics

Analytical Worksheet

Minimum Detectable Concentration (MDC) Static Count

Calculations for Hand-Held Monitors

(95% confidence level via NUREG 1507 method)

Where:

MDC (dpm/100cm> )=

3+3.29,/(R,)(T..,)(1+T.,,/T,)

(Eff )(T.,,)(probeareacm® /100cm?)

Total Eff. =Total Efficiency (2pi efficiency * 0.25 per ISO 7503-1)

Rb =
T =
Tb =
P=

Average background rate (cpm)

Sample count time (minutes)

Background count time (minutes)

Probe area (cm2)

nt MDC Calculations .
Meter: 212233 w/BP19DD Probe (Hand Held Beta)

(Eq. 2)

Nuclide | Total Eff. R, T T, P MDC (Static)
C-14 5.37% 337.2 1 1 100 1646.9 dpm/100 cm” Ambient
C-14 5.37% 327.3 | | 100 1623.4 dpm/100 cm? Drywall
C-14 5.37% 368.1 1 1 100 1718.2 dpm/100 cm? Floor
C-14 5.37% 3227 | 1 100 1612.3 dpm/100 cm? Metal
Meter: 203439 w/BP19DD Probe (Hand Held Beta)
Nuclide | Total Eff. R, Te.p T, P MDC (Static)
C-14 4.41% 4783 1 1 100 2375.4 dpm/100 cm” Ambient
C-14 4.41% 482.9 1 1 100 2386.5 dpm/100 cm? Drywall
C-14 4.41% 579.6 1 1 100 2608.0 dpm/100 cm? Floor
C-14 4.41% 431.2 | | 100 2258.9 dpm/100 cm? Metal
Meter: 212233 w/43-68 Probe (Hand Held Alpha)
Nuclide | Total Eff. R, Ten T, P MDC (Static)
Pu-239 12.43% 0.4 1 1 100 47.8 dpm/100 cm® Ambient
Pu-239 12.43% 0.8 1 | 100 57.6 dpm/100 cm? Drywall
Pu-239 12.43% 1.0 1 1 100 61.6 dpm/100 cm? Floor
Pu-239 12.43% 0.6 1 1 100 53.1 dpm/100 cm? Metal
Meter: 203447 w/GP13A Probe (Hand Held Gamma)
Nuclide | Total Eff. R, Te T, P MDC (Static)
I-125 25.11% 42259 1 1 100 1216.5 dpm/100 cm’ Ambient
I-125 25.11% 4256.3 1 1 100 1220.8 dpm/100 cm? Dywall
1-125 25.11% 4338.0 1 1 100 1232.4 dpm/100 cm? Floor
1-125 25.11% 2908.0 1 1 100 1011.2 dpm/100 cm? Metal
Meter: 246986 w/GP13A Probe (Hand Held Gamma)
Nuclide | Total Eff. R, T T, P MDC (Static)
I-125 23.62% 3965.6 1 1 100 1253.2 dpm/100 cm’ Ambient
1-125 23.62% 4340.1 1 1 100 1310.4 dpm/100 cm? Dywall
I-125 23.62% 4743.9 1 1 100 1369.4 dpm/100 cm? Floor
I-125 23.62% 3658.1 1 1 100 1204.1 dpm/100 cm? Metal

Ref. NUREG-1507
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Philotechnics Appendix D
Analytical Worksheet
Scan Minimum Detectable Concentration (MDC)
Calculations for Hand-Held Monitors
(Scan MDA per NUREG-1575, NUREG-1507 methodology)
Scan MDC = MDCR
J7 e A (Fa-
P &5 100em?
Where:
p= surveyor efficiency, per NUREG 1507 (0.5)
€= total efficiency (27 geometry)
€= surface efficiency, 0.5 for gammas and high energy betas >1 MeV Emax
(e.g. P-32, C1-36, S/Y-90, etc.), 0.25 for low energy betas
(e.g. C-14, P-33, S-35, Tc-99, Ca-45, etc.)
A= probe active area (sz)
And,
MDCR =5, (60 sec /min )/isec (Eq. 4)
Where:
MDCR = Minimum detectable count rate (cpm)
S, = source counts in time interval, i.
And, S =d JE
(Eq.5)
Where:
d= 1.38 for 95% true positive scan detection rate,
per, NUREG 1507, Table 6.1
B;= Background counts in interval, i
And,
B, =(P,)(i)(1min /60 sec) (Eq. 6)
Where:
P, = probe background count rate (cpm)
ii= observation interval
MDA Worksheet
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Philotechnics
Analytical Worksheet

Scan Minimum Detectable Concentration (MDC)
Calculations for Hand-Held Monitors

(Scan MDA per NUREG-1575, NUREG-1507 methodology)

Specific Scan MDC calculation results:

P, = 337.2 327.3 368.1 | 3227 |opm
= 134 1.34 134 134 [ses
B; = 7.53 7.31 8.22 721 |oounts
d = 138 138 138 138

Si= 3.79 3.73 3.96 3.70  |counts
MDCR= | 1696 167.1 1772 | 1659 |cpm

431.2  [cpm

579.6
1= 1.34 1.34 1.34 1.34  |[sec
B; = 10.68 10.78 12.94 9.63  |[counts
d’ 1.38 1.38 1.38 1.38
Si= 451 4.53 4.97 4.28  |counts
MDCR = 202.0 202.9 2223 191.8  |cpm

i= 1.34 1.34 1.34 134 |sec
B, 0.01 0.02 0.02 0.01 |counts
d’ 1.38 1.38 1.38 1.38

S; = 0.13 0.18 0.21 0.16  |counts
MDCR = 5.8 8.3 9.2 72 cpm
P, = 42259 4256.3 4338.0 | 2908.0 |[cpm
1= 1.34 1.34 1.34 1.34  [sec
B; = 94.38 95.06 96.88 64.95 [counts
d = 1.38 1.38 1.38 1.38

S;= 13.41 13.45 13.58 11.12  |counts
MDCR = 600.3 602.4 608.2 498.0 [cpm

47439

3658.1 |cpm

i= 1.34 1.34  |[sec
B;= 105.95 81.70  |counts
d = 1.38 1.38

S, = 14.20 12.47  |counts
MDCR = 636.0 558.5 |cpm

Ref. NUREG-1507
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Meter: 212233 (Hand Held Beta)

Ana

Philotechnics
lytical Worksheet

Nuclide Total Efficiency Area MDC (Scan)
C-14 5.37% 100 4465.7 dpm/100 cm’ Ambient
C-14 5.37% 100 4399.6 dpm/100 cm’ Drywall
C-14 5.37% 100 4665.8 dpm/100 cm’ Floor
C-14 5.37% 100 4368.6 dpm/100 cm’ Metal
Meter: 203439 (Hand Held Beta)
Nuclide Total Efficiency Area MDC (Scan)
C-14 4.41% 100 6476.3 dpm/100 cm’ Ambient
C-14 441% 100 6507.4_dpm/100 cm’ Drywall
C-14 4.41% 100 7129.2 dpm/100 cm® Floor
C-14 4.41% 100 6149.2 dpm/100 cm’ Metal
Meter: 212233 (Hand Held Alpha)
Nuclide Total Efficiency Area MDC (Scan)
Pu-239 12.43% 100 66.4 dpm/100 cm® Ambient
Pu-239 12.43% 100 94.0 dpm/100 cm” Drywall
Pu-239 12.43% 100 105.1 dpm/100 cm’ Floor
Pu-239 12.43% 100 81.4 dpm/100 cm’ Metal
Meter: 203447 (Hand Held Gamma)
Nuclide Total Efficiency Area MDC (Scan)
1125 25.11% 100 3380.9 dpm/100 cm’ Ambient
1-125 25.11% 100 3393.0 dpm/100 cm’ Drywall
1125 25.11% 100 3425.4 dpm/100 cm’ Floor
1125 25.11% 100 2804.6 dpm/100 cm” Metal
Meter: 246986 (Hand Held Gamma)
Nuclide Total Efficiency Area MDC (Scan)
1125 23.62% 100 3481.7 dpm/100 cm” Ambient
1-125 23.62% 100 3642.4 dpm/100 cm’ Drywall
1-125 23.62% 100 3808.1 dpm/100 cm’ Floor
1125 23.62% 100 3344.0 dpm/100 cm’ Metal

Ref. NUREG-1507
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Background Documentation

Fail Levels

Philotechnics Analytical Worksheet

Appendix E

Ld, system detection limit is the net count having 95% probability of being detected
when a survey sample point contains activity at Ld, which translates to a

5% probability of falsely interpreting sample activity as activity due to background
(NUREG-1507 Table 3-8)

L, (cpm)=3+4.65\/§

Fail Level CPM = Bkg cpm + Ld cpm

Surface

Fail Level (cpm)

BP19DD
-

Probe Ld (cpm)
BP19DD Ambient 337.2 88.4 425.6
BP19DD Drywall 327.3 87.1 414.4
BP19DD Floor 368.1 92.2 460.3
Metal

409.2

Probe Surface Bkg Ld (cpm) Fail Level (cpm)
BP19DD Ambient 478.3 104.7 583.0
BP19DD Drywall 482.9 105.2 588.1
BP19DD Floor 579.6 114.9 694.5
BP19DD Metal 431.2 99.6 530.8

___ Fail Lev : .
Probe Surface Bkg Ld (cpm) Fail Level (cpm)
43-68 Ambient 0.4 5.9 6.3
43-68 Drywall 0.8 7.2 8.0
43-68 Floor 1.0 7.7 8.7
43-68 Metal 0.6 6.6 7.2

éurface

Ld (cprﬁ) Fail Level (cpm)

Probe
GP13A Ambient 4225.9 305.3 4531.2
GP13A Drywall 4256.3 306.4 4562.7
GP13A Floor 4338.0 309.3 4647.3

Metal

3161.8 ,
46986 Gamma

Probe Surface Bkg Ld (cpm) Fail Level (cpm)
GP13A Ambient 3965.6 295.8 4261.4
GP13A Drywall 4340.1 309.3 4649.4
GP13A Floor 4743.9 3233 5067.2
GP13A Metal 3658.1 284.2 3942.3

Ref. NUREG-1507
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Background Data

316

L
i

402

Average:

21

428 441
436 429 448 437 439
Average: 431.2 cpm

Ref. NUREG-1507
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Ambient

Philotechnics Analytical Worksheet

0

1

Average:

Metal

4244

4357

4302

4398

Average:

Ref. NUREG-1507

2824 2745 2849 3065
2841 2896 3084 2929 2904
Average: 2908.0 cpm

Appendix E
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ce
Ambient

4437 4068 4035

3910

Philotechnics Analytical Worksheet

3998

3698 3951 3878

3857

3824

4342 4380 4187

4353

4262

3430

3685 3632 3807

3614

3753

E

Average: 3658.1 cpm

Ambient (Alpha) One 10 minute count B 8
Ambient (Beta) One 10 minute count 564
Average: Alpha 0.8 cpm Beta

ChanA | ChanB | ChanC

Sample Tim (cpm) (cpm) (cpm)
1 1 min. 17 8 48
2 1 min. 22 11 51
3 1 min. 14 8 37
4 1 min. 15 9 35
5 1 min. 17 6 36
6 1 min. 10 14 39
7 1 min. 20 10 45
8 1 min. 14 13 43
9 1 min. 10 7 31
10 1 min. 16 9 41

Average: 15.5 9.5 40.6

Ref. NUREG-1507
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Static Measurements

Philotechnics Analytical Worksheet
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA

Appendix F

Survey Unit 1 Beta Gamma
Rooms ACOS, A0S, A010 212233 203447
Surface Bkg (CPM) | MDC (dpm)] Bkg (CPM) | MDC {dpm)
Ambient A 337.2 1646.9 4225.9 1216.5
Drywall D 327.3 1623.4 4256.3 1220.8
Floor F 368.1 1718.2 4338.0 1232.4
Metal M 322.7 16123 2808.0 1011.2
Beta Meter Efticiency 5.37%
Gamma Meter Efficiency 25.11%
Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96
Sample Surface Gross CPM | Net CPM | DPM /100CM2 | + | Sigma | Gross CPM| Net CPM | DPM /100CM2]| £ | Sigma | Comment
1 F 350 -18 -337 + 36 4159 -179 -713 | 52 <DCGL
2 F 341 -27 -505 + 44 4386 48 191 * 27 <DCGL
3 F 396 28 520 + 45 4634 296 1179 + 67 <DCGL
4 F 360 -8 -151 + 24 4608 270 1075 + 64 <DCGL
5 F 352 -16 ~-300 + 34 4396 58 231 * 30 <DCGL
6 F 328 -40) 747 + 54 4077 -261 ~-1039 + 63 <DCGL
7 D 313 -14 -266 + 32 3910 -348 -1379 73 <DCGL
8 D 324 -3 -61 + 15 4227 -29 -117 21 <DCGL
9 D 313 -14 266 + 32 4443 163 767 + 54 <DCGL
10 ¥ 339 12 218 + 28 4148 -108 -431 + 41 <DCGL
11 D 327 0 -6 * 5 45786 320 1273 * 70 <DCGL
12 D 345 18 330 + 38 4146 -110 ~-439 + 41 <DCGL
13 D 331 4 69 *+ 18 4251 -5 -21 + 9 <DCGL
14 D 315 -12 -229 * 30 4509 253 1006 + 62 <DCGL
15 F 362 -6 <114 + 21 4403 65 259 + 32 <DCGL
16 F 373 5 91 + 19 4209 -129 -514 + 44 <DCGL
17 F 365 -3 -58 + 15 4161 -177 705 + 52 <DCGL
18 F 364 -4 ~76 + 17 3957 -381 1517 + 76 <DCGL
19 F 338 -30 -561 + 46 4274 -84 -255 + 31 <DCGL
20 F 322 -46 -858 * 57 4286 -52 ~207 + 28 <BCGL
21 F 395 27 501 + 44 4367 29 115 + 21 <DCGL
22 F 388 18 333 + 36 4087 -251 -1000 +{ 62 <DCGL
23 8] 308 -21 ~357 + 38 4083 -173 -690 kS 51 <DCGL
24 D 345 18 330 + 36 3969 -287 ~1144 kS 66 <DCGL
25 D 308 -21 -397 + 39 4042 -214 -§53 + 57 <DCGL
268 D 329 2 32 + 11 4037 -219 -873 + 58 <DCGL
27 3] 354 27 497 + 44 4001 -255 ~1017 + 62 <DCGL
28 D 343 16 292 + 34 4895 639 2544 + 99 <DCGL
29 D 407 80 1464 + 76 5236 980 3902 +| 122 <DCGL
30 D 357 30 553 + 46 5173 917 3651 +| 118 <DCGL
31 D 378 51 944 + 60 5148 892 3551 +| 117 <DCGL
32 D 312 -15 -285 p 33 4142 -114 455 + 42 <DCGL
33 A 415 78 1449 + 75 3938 -288 ~-1147 + 66 <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet
VAPAHCS - Building 2

3801 Miranda Ave. Palo Alto, CA

Appendix F

Survey Unit 2 Beta Gamma
Room ADSA 212233 203447
Surface Bkg (CPM) |MDC (dpm)] Bkg (CPM)} | MDC (dpm)
Ambient A 337.2 1646.9 4225.9 1218.5
Drywall D 327.3 1623.4 4256.3 1220.8
Floor F 368.1 1718.2 4338.0 1232.4
Maetal M 322.7 1612.3 2908.0 1011.2
Beta Meter Efficiency 5.37%
Gamma Meter Efficiency 25.11%
Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96
Sample Surface Gross CPM | Net CPM | DPM /100CM2 | £ | Sigma | Gross CPM | Net CPM | DPM /100CM2| £ | Sigma | Comment
1 M 341 18 341 + 38 3378 470 1872 + 85 <DCGL
2 M 368 45 844 * 57 4141 1233 4310 1 137 <DCGL
3 M 358 35 857 + 50 3325 417 1661 + 80 <DCGL
4 F 388 20 371 + 38 4249 -89 ~354 + 37 <DCGL
5 F 352 -8 ~114 + 21 4361 23 82 + 19 <DCGL
6 M 313 -10 -181 + 26 3187 279 1111 + 85 <DCGL
7 M 359 38 676 + 51 2542 -366 -1458 + 75 <DCGL
8 F 361 -7 -132 + 23 3974 -364 -1450 * 75 <DCGL
9 F 358 -10 -188 + 27 4029 -309 -1231 +] &9 <DCGL
10 F 388 20 371 + 38 4118 -219 ~872 + 58 <DCGL
11 F 378 10 184 * 27 4060 -278 -1107 | 85 <DCGL
12 F 351 -17 -318 + 35 4181 -157 ~825 + 49 <DCGL
13 M 301 -22 -404 + 39 2941 33 131 | 22 <DCGL
14 M 324 1 24 + 10 2767 -141 562 + 46 <DCGL
15 F 378 10 184 * 27 3450 -888 -3536 +| 117 <DCGL
16 M 312 -11 -199 + 28 3069 161 641 +| 50 <DCGL
17 M 304 -19 -348 4 37 2963 55 219 £l 23 <DCGL
18 M 298 -25 -460 + 42 2631 -277 -1103 + 65 <DCGL
19 M 319 -4 -69 + 16 3394 486 1935 +| 86 <DCGL
20 M 293 -30 -553 + 46 3671 763 3039 +| 108 <DCGL
21 M 313 -10 -1871 + 26 3114 208 820 + 56 <DCGL
22 M 312 -11 -199 + 28 3340 432 1720 + 81 <DCGL
23 M 325 2 43 Eo 13 3676 768 3059 | 108 <DCGL
24 M 301 -22 -404 + 38 3272 364 1450 +| 75 <DCGL
25 M 305 -18 ~-330 + 38 2934 26 104 + 20 <DCGL
26 M 304 -19 -348 * 37 2568 -340 -1354 | 72 <DCGL
27 M 314 -8 -162 + 25 2414 -494 -1967 * 87 <DCGEL
28 M 350 27 508 + 44 2890 -18 72 + 17 <DCGL
29 M 332 g 173 * 28 3612 704 2804 i 104 <DCGL
30 M 328 5 99 £ 19 3538 830 2508 + 98 <DCGL
31 M 314 -9 -162 + 25 3187 279 1111 +| 65 <DCGL
32 M 305 -18 -330 + 36 2725 -183 -728 + 53 <DCGL
33 M 341 18 341 + 36 4152 1244 4954 +| 138 <DCGL
34 M 304 -19 -348 + 37 3869 961 3827 | 121 <DCGL
35 M 287 -36 -665 + 51 2803 -5 ~20 + 9 <DCGL
36 M 301 -22 -404 + 39 2300 -8 ~32 * 11 <DCGL
37 M 324 1 24 + 10 2813 -85 -378 + 38 <DCGL
38 M 318 -8 ~-143 + 23 2615 -293 -1167 + 87 <DCGL
39 M 319 -4 -69 + 18 2716 -192 -765 i 54 <DCGL
40 M 316 -7 -125 + 22 2463 -445 -1772 +| 83 <DCGL
41 M 296 -27 -497 + 44 3556 648 2581 +| 100 <DCGL
42 M 325 2 43 * 13 2970 62 247 + 31 <DCGL
43 M 374 51 955 + 61 2643 -265 ~-1055 + 64 <DCGL
44 M 348 23 434 + 41 2665 -243 -968 + 61 <DCGL
45 M 351 28 527 + 45 2701 -207 -824 + 56 <DCGL
48 A 346 9 164 + 25 3209 -1017 -4050 | 125 <DCGL
47 A 331 -6 -115 * 21 3140 -1086 -4325 +| 129 <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet
VAPAHCS - Building 2

3801 Miranda Ave. Palo Alto, CA

Appendix F

Survey Unit 3 Beta Gamma
Room A0S 203439 246986
Surface Bkg (CPM) |MDC {dpm)| Bkg (CPM) | MDC (dpm)
Ambient A 478.3 2375.4 3965.6 1253.2
Drywall D 482.9 2386.5 4340.1 1310.4
Floor F 579.6 2608.0 47439 1369.4
Metal M 431.2 2258.9 3658.1 1204.1
Beta Meter Efficiency 4.41%
Gamma Meter Efficiency 23.62%
Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96
Sample Surface Gross CPM | Net CPM | DPM /100CM2 | + | Sigma | Gross CPM | Net CPM | DPM /100CM2| £ | Sigma | Comment
1 F 638 58 1324 + 71 4525 -219 -927 + 60 <DCGL
2 F 564 84 1914 + 86 4305 -439 -1858 + B84 <DCOL
3 F 590 10 236 + 30 3978 -766 -3243 | 112 <DCGL
4 F 503 =77 -1737 + 82 4129 -615 -2603 +| 100 <DCGL
5 = 525 -586 -1238 + 69 4380 -364 -1541 + 77 <DCGL
5] F 497 -83 -1873 + 85 4431 -313 -1325 + 71 <DCGL
7 F 513 -67 -1510 + 76 4511 -233 -986 + 62 <DCGL
8 F 516 -64 -1442 + 74 4132 -612 -2591 + 100 <DCGL
g F 573 -7 -150 ks 24 4304 -440 -1862 ] 85 <DCGL
10 D 459 -24 -542 + 46 4098 -242 ~1025 | B3 <DCGL
11 5} 471 -12 -270 + 32 349 -848 ~-3595 +| 118 <DCGL
12 D 475 -8 -179 + 26 3812 -528 -2236 | 93 <DCGL
13 D 470 -13 -293 + 34 3867 -673 -2850 +| 105 <DCGL
14 D 457 -26 -587 + 47 3812 -528 -2236 + 93 <DCGL
15 D 458 -25 -565 + 47 3817 -423 -1791 +| 83 <DCGL
18 0 430 -53 -1200 + 68 4584 244 1033 + 63 <DCGL
17 n} 462 -21 -474 + 43 4377 37 156 + 24 <DCGL
18 D 451 -32 -723 * 53 4394 54 228 * 30 <DCGL
19 D 462 -21 474 + 43 4820 480 2032 + 88 <DCGL
20 D 460 -23 -519 + 45 4473 133 563 + 46 <QDCGL
21 D 522 39 887 + 58 4387 47 199 + 28 <DCGL
22 D 572 89 2020 + 88 4572 232 982 + 61 <DCGL
23 D 573 90 2043 + 89 4365 25 105 + 20 <DCGL
24 D 557 74 1680 + 80 4423 83 351 | 37 <DCGL
25 ¥ 492 9 206 * 28 4724 384 1625 | 78 <NCGL
26 D 537 54 1227 + 69 4684 344 1456 + 75 <DCGL
27 D 531 48 1091 + 65 4701 361 1528 + 77 <DCGL
28 D 508 25 568 + 47 4661 321 1359 +| 72 <DCGL
29 D 522 39 887 + 58 4719 379 1604 + 79 <DCGL
30 D 538 55 1249 + 69 3769 -571 -2418 + 96 <DCGL
31 D 630 147 3336 + 113 4099 -241 -1021 * 63 <DCGL
32 D 553 70 1590 + 78 4184 -156 561 + 50 <DCGL
33 D 540 57 1295 * 71 3913 -427 -1808 +1 83 <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet
VAPAHCS - Building 2

3801 Miranda Ave. Palo Alto, CA

Appendix F

Survey Unit 4 Beta Gamma

Room AG4 Cold Room 203439 246986

Surface Bkg (CPM) [MDC (dpm)| Bkg (CPM) | MDC (dpm)

Ambient A 478.3 2375.4 3965.6 1253.2

Deywall D 482.9 2386.5 43401 1310.4

Floor F 579.6 2608.0 4743.9 1369.4

Metal M 431.2 2258.9. 3658.1 1204.1

Beta Meter Efficiency 4.41%

Gamma Meter Efficiency 23.62%

Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96

Sample Surface Gross CPM | Net CPM | DPM /100CM2 | & | Sigma |Gross CPM| Net CPM |DPM /100CM2 | + | Sigma | Comment
1 F 705 125 2844 ] 105 4574 -170 -719 +| 53 <DCGL
2 F 637 57 1302 * 71 4831 87 369 i 38 <DCGL
3 D 518 35 7496 + 55 4057 -283 -1199 £] 68 <DCGL
4 D 608 125 2837 +| 104 4542 202 855 +| 57 <DCGL
5 F 568 -12 -263 * 32 3891 -853 -3611 +) 118 <DCGL
6 D 539 56 1272 + 70 3967 -373 -1560 x| 78 <DCGL
7 D 529 46 1045 * 63 4125 215 -911 +1 59 <DCGL
8 F 552 -28 -626 ks 49 4000 -744 -3148 xf 110 <DCGEL
9 D 629 146 3313 + 113 4640 300 1276 + 70 <DCGL
10 D 553 70 1560 * 78 4345 5 21 £ 9 <DCGL
11 D 544 81 1385 * 73 4497 157 664 | 51 <DCGL
12 D 566 83 1884 kS 85 4385 45 190 | a7 <DCGL
13 D 409 -74 -1676 + 80 4289 -51 -216 £] 28 <DCGL
14 D 447 -36 -814 + 56 4318 -22 -84 £ 18 <DCGL
15 D 503 20 456 + 42 4433 93 393 +| 38 <DCGL
16 D 556 73 1658 + 80 4707 367 1553 ) 77 <DCGL
17 D 480 -3 -66 * 16 4790 450 1905 +{ 86 <DCGL
18 D 430 -53 -1200 * 68 4250 -90 ~381 | 38 <DCGL
18 D 531 48 1091 + 65 4556 216 914 +| 59 <DCGL
20 D 451 -32 -723 + 53 4409 69 292 £ 33 <DCGL
21 D 489 6 138 + 23 4606 266 1126 + 66 <DCGL
22 D 470 -13 -293 + 34 4346 6 25 10 <DCGL
23 D 459 -24 ~542 * 48 3628 -712 ~3015 | 108 <DCGL
24 D 524 4 932 k3 60 4683 343 1452 £ 75 <DCGL
25 D 479 -4 -88 ks 18 4490 150 635 ] 49 <DCGL
26 D 542 59 1340 + 72 5101 761 3221 111 <DCGL
27 D 547 64 1454 + 75 5214 874 3700 i 119 <DCGL
28 A 458 ~20 -460 + 42 4501 535 2267 4 93 <BCGL
29 A 537 58 1331 + 72 4536 570 2415 + 96 <DCGL
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Philotechnics Analytical Worksheet
VAPAHCS - Building 2

3801 Miranda Ave, Palo Alto, CA

Appendix F

Survey Unit 5 Beta Alpha
Room A0S & A06B 203439 212233
Surface Bkg (CPM) |MDC {dpm)| Bkg (CPM) | MDC (dpm)
Ambient A 478.3 2375.4 0.4 47.8
Drywall D 482.9 2388.5 0.8 57.6
Floor F 579.6 2608.0 1.0 51.6
Metal M 431.2 22589 0.6 53.1
Beta Meter Efficiency 4.41%
Alpha Meter Efficiency 12.43%
Beta Beta Beta 1.96 Alpha Alpha Alpha 1.96
Sample Surface Gross CPM | Net CPM | DPM /100CM2 | + | Sigma |Gross CPM| Net CPM | DPM /100CM2 | & | Sigma Comment
1 F 584 4 100 + 20 1] -1 -8 + 6 <DCGL
2 F 546 -34 -762 + 54 o -1 -8 + 6 <DCGL
3 F 539 -41 -921 + 59 1 0 8 * 0 <DCGL
4 F 561 -19 ~422 + 40 3 2 16 + 8 <DCGL
5 F 592 12 281 + 33 0 -1 -8 + 8 <DCGL
8 F 508 18 417 + 40 2 1 8 + 6 <DCGL
7 F 581 11 259 + 32 1 0 [ + 0 <DCGL
8 F 553 -27 -603 + 48 1 0 g * g <DCGL
9 A 518 40 500 + 59 1 1 5 + 4 <DCGL
10 A 488 10 220 + 28 G 0 -3 * 4 <DCGL
11 A 520 42 946 * 60 2 2 13 i 7 <DCGL
12 D 463 -20 -451 + 42 2 1 10 * 6 <DCGL
13 D 531 48 1091 + 65 i 0 2 + 2 <DCGL
14 D 491 8 184 + 27 1 [ 2 + 2 <DCGL
15 D 485 12 274 * 32 0 -1 -6 + 5 <DCGL
16 D 644 161 3653 + 118 1 0 2 + 2 <DCGL
17 D 550 67 1522 + 76 0 -1 -6 + 5 <DCGL
18 D 518 33 751 * 54 2 1 10 + B <DCGL
18 D 509 26 592 + 48 o] -1 -8 + 5 <DCGL
20 D 557 74 1680 + 80 1 0 2 + 2 <DCGL
21 D 507 24 546 + 48 1 c 2 * 2 <DCGL
22 F 587 7 168 + 25 1 g 4 * 0 <DCGL
23 F 549 -31 -694 + 52 0 -1 -8 + 6 <DCGL
24 D 466 -17 -383 + 38 2 1 10 * 8 <DCGL
25 D 458 -27 -510 + 48 3 2 18 * 8 <DCGL
26 A 560 82 1853 * 84 1 1 5 + 4 <DCGL
27 D 525 42 955 * 61 2 1 10 * 6 <DCGL
28 D 534 51 1159 * 67 2 1 10 + 8 <DCGL
29 D 538 55 1249 t 69 1 0 2 + 2 <DCGL
30 M 408 -23 -526 + 45 3 2 19 * 9 <DCGL
31 M 408 -25 -571 + 47 0 -1 -§ + 4 <DCGL
32 A 495 17 378 + 38 0 0 -3 + 4 <DCGL
33 F 445 -135 -3052 + 108 0 -1 -8 + [ <DCGL
34 M 511 80 1810 + 83 0 -1 -5 + 4 <DCGL
35 F 546 -34 -762 ES 54 0 -1 -8 + 6 <DCGL
36 F 561 -19 -422 + 40 1 0 0 S 0 <DCGL
37 M 499 68 1537 + 77 1 g 3 * 4 <DCGL
38 M 577 146 3306 + 113 0 -1 -5 * 4 <DCGL
39 M 5857 126 2853 o 105 1 0 3 + 4 <DCGL
40 M 465 34 766 * 54 2 1 11 + 7 <DCGL
41 M 464 33 744 + 53 2 1 1 + 7 <DCGL
42 M 360 -71 ~1615 * 79 2 1 11 S 7 <DCGL
43 M 435 4 86 + 18 0 -1 -5 + 4 <DCGL
44 M 403 -28 -639 + 50 0 -1 -8 + 4 <DCGL
45 M 360 -71 -1615 + 79 3 2 19 + 9 <DCGL
48 M 398 33 =753 + 54 1 0 3 + 4 <DCGL
47 M 454 23 517 * 45 2 1 11 * 7 <DCGL
48 A 447 ) -31 -710 + 52 1 1 5 + 4 <DCGL
49 A 545 67 1512 + 76 1 1 ) + 4 <DCGL

Ref. NUREG-1507

Static Measurements

Page 5 of 11




Philotechnics Analytical Worksheet
VAPAHCS - Building 2

3801 Miranda Ave, Palo Alto, CA

Appendix F

Survey Unit 6 Beta No Gamma Readings |
Room B124 212233 Taken; H-3 & C-14 Only
Surface Bkg (CPM) | MDC (dpm)
Ambiemt A 337.2 1646.9
Drywali D 327.3 1623.4
Floor F 368.1 1718.2
Metal M 3227 1612.8
Beta Meter Efficiency 5.37%
Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96
Sample Surface Gross CPM | Net CPM | DPM /100CM2 | + | Sigma |Gross CPM | Net CPM |DPM H00CM2 | | Sigma | Comment
1 F 377 9 166 + 25 N/A N/A N/A | NA <DCGL
2 F 373 5 91 + 19 N/A N/A N/A +i NA <DCGL
3 F 304 -64 -1194 + 68 N/A N/A N/A +| NA <DCGL
4 F 369 1 17 + 8 N/A N/A N/A ] NA <DCGL
5 F 358 -13 -244 * 31 N/A N/A N/A +| NA <DCGL
5 F 389 21 389 + 39 N/A N/A N/A +] NA <DCGL
7 F 341 -27 -505 + 44 N/A N/A N/A +| NA <DCGL
8 F 386 18 333 + 38 N/A N/A N/A +| NA <PDCGL
9 F 388 20 371 + 38 N/A N/A N/A 1 NA <DCGL
10 F 378 10 184 + 27 N/A N/A N/A +| NA <BCGL
11 F 380 12 222 + 29 WN/A N/A N/A +1 N/A <DOGL
12 F 336 -32 -598 x 48 N/A N/A N/A +| NA <DCGL
13 F 361 -7 -132 + 23 N/A N/A N/A | NA <DCGL
14 F 342 -26 -486 * 43 N/A N/A N/A 1 NA <DCGL
15 F 354 -14 ~283 + 32 N/A N/A N/A | NA <DCGL
16 F 355 -13 -244 * 31 N/A N/A N/A 1 NA <DCGL
17 F 342 -26 ~-486 + 43 N/A N/A N/A +] NA <DCGL
18 F 325 -43 -803 + 58 N/A N/A N/A +! N/A <DCGL
19 F 352 -18 ~-300 + 34 N/A N/A N/A i N/A <DCGL
20 F 371 3 54 + 14 N/A N/A N/A 1 N/A <DCGL
21 F 373 5 91 + 19 N/A N/A N/A | NA <DCGL
22 F 353 -158 -281 + 33 N/A N/A N/A 1 NA <DCGL
23 F 368 4] -2 + 3 N/A N/A N/A | NA <BCGL
24 F 357 -11 -207 + 28 N/A N/A N/A | NA <DCGL
25 F 373 5 g1 + 19 N/A N/A N/A +] NA <DCGL
26 D 396 69 1279 + 70 N/A N/A N/A +| NA <DCGL
27 D 341 14 255 + 31 N/A N/A N/A ] NA <DCGL
28 D 336 9 162 + 25 N/A N/A N/A | NA <DCGL
29 D 381 54 1000 *+ 62 NA N/A N/A +1 NA <DCGL
30 D 382 55 1018 + 63 N/A N/A N/A 1 NA <DCGL
31 D 424 97 1807 + 83 N/A N/A N/A | NA <DCGL
32 D 347 20 367 + 38 N/A N/A N/A | NA <DCGL
33 D 359 32 590 + 48 N/A N/A N/A +| NA <DCGL
34 D 373 48 851 + 57 N/A N/A N/A +| NA <DCGL
35 ] 388 61 1130 *+ 66 N/A N/A N/A +] NA <DCGL
36 D 368 41 758 + 54 N/A N/A N/A i NA <DCGL
37 D 361 34 628 + 49 N/A N/A N/A 1 N/A <DCGL
38 D 369 42 777 * 55 N/A N/A N/A 1 NA <DCGL
38 D 366 39 721 + 53 N/A N/A N/A +]| NA <DCGL
40 O 359 32 590 + 48 N/A N/A N/A 1 NA <DCGL
41 D 374 47 a70 * 58 N/A N/A N/A ] NA <DCGL
42 D 331 4 69 + 18 N/A N/A N/A | N/A <DCGL
43 D 320 -7 -136 * 23 N/A N/A N/A ] NA <DCGL
44 D 315 -12 =228 + 30 N/A N/A N/A ] NA <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet
VAPAHCS - Building 2

3801 Miranda Ave. Palo Alto, CA

Appendix F

Survey Unit 7 Beta No Gamma Readings

Room B121, B122, B123 203439 Taken; H-3 & C-14 Only

Surface Bkg (CPM) |MDC (dpm)

Ambient A 478.3 23754

Drywall D 482.9 2386.5

Floor F 579.6 2608.0

Metal M 431.2 22589

Beta Mster Efficiency 4.41%

Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96

Sample Surface Gross CPM | Net CPM | DPM /100CM2 | + | Sigma | Gross CPM| Net CPM | DPM /100CM2 | £ | Sigma Comment
1 F 6510 30 689 + 51 N/A N/A N/A +1 N/A <DCGL
2 F 590 10 236 + 30 N/A N/A N/A +| N/A <DCGL
3 F 578 -2 -36 + 12 N/A MN/A N/A ] NA <DCGL
4 F 572 -8 -172 + 26 N/A N/A N/A +| NA <DCGL
5 F 505 -75 -1692 + 81 N/A N/A N/A +| N/A <DCGL
5] F 572 -8 ~172 + 26 N/A N/A N/A +1  N/A <DCGL
7 F 577 -3 -59 k3 15 N/A N/A N/A + N/A <DCGL
8 F 559 -21 467 + 42 N/A N/A N/A +| N/A «<DCGL
9 F 588 8 180 + 27 N/A N/A N/A i NA <DCGL
10 F 582 2 54 + 14 N/A N/A N/A +| N/A <DCGL
11 F 506 -74 -1669 + 80 N/A N/A N/A +| N/A <DCGL
12 F 519 -61 -1374 + 73 N/A N/A N/A +| NA <DCGL
13 F 581 1 32 + 11 N/A N/A N/A 1 NA <DCGL
14 F 588 8 190 + 27 N/A N/A N/A +| NA <DCGL
15 F 596 - 18 372 + 38 N/A N/A N/A +| NA <DCGL
18 F 533 -47 -1057 + 84 N/A NiA N/A +] N/A <DCGL
17 F 596 16 372 * 38 N/A N/A N/A +| NA <DCGL
18 F 573 -7 -150 + 24 N/A N/A N/A +| N/A <DCGL
19 F 544 ~36 ~-807 + 58 N/A N/A N/A il NA <PDCGL
20 F 545 -35 -785 + 55 N/A N/A N/A +| NA «DCGL
21 F 570 -10 -218 + 29 N/A N/A N/A +| NA <DCGL
22 F 582 2 54 * 14 N/A N/A N/A +] NA <DCGL
23 F 571 -8 -195 + 27 N/A N/A N/A +| N/A <DCGL
24 F 601 21 485 + 43 N/A N/A N/A +| NA <DCGL
25 F 808 29 667 + 51 N/A N/A N/A +| N/A <DCGL
26 F 594 14 327 + 35 N/A N/A N/A 1 NA <DCGL
27 5] 467 -16 -361 x 37 N/A N/A N/A | NA <DCGL
28 D 447 -36 -814 * 56 N/A N/A N/A | NA <DCGL
29 D 450 -33 -746 + 54 N/A N/A N/A i NA <DCGL
30 D 443 -4 -905 + 59 N/A N/A N/A | N/A <DCGL
31 D 481 -22 -497 + 44 N/A N/A N/A | NA <DCGL
32 D 471 -12 =270 * 32 N/A N/A N/A +1 NA <DCGL
33 D 459 -24 -542 * 486 N/A N/A MIA +| NA <DCGL
34 D 479 -4 -88 + 18 N/A N/A N/A +| N/A <DCGL
35 D 4588 ~15 -338 + 38 N/A N/A N/A i N/A <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet
VAPAHCS - Building 2
3801 Miranda Ave, Palo Alto, CA

Survey Unit 8

Room 8126, 8127, B128

Beta
203439

No Gamma Readings
Taken; H-3 & C-14 Only

Appendix F

Surface Bkg (CPM) | MDC (dpm)

Ambient A 478.3 2375.4

Drywall D 482.9 2386.5

Floor F 579.6 2608.0

Metal M 431.2 2258.9

Beta Meter Efficiency 4.41%

Beta Beta Beta 1.96 Gamma | Gamma Gamma 1.96

Sample Surface Gross CPM | Net CPM | DPM /100CM2 | & | Sigma | Gross CPM | Net CPM | DPM /100CM2] + | Sigma Comment
1 F 632 52 1188 + 68 N/A N/A N/A | NA <DCGL
2 F 649 69 1574 + 78 N/A N/A N/A +| NA <DCGL
3 F 579 -1 -14 + 7 N/A N/A N/A 1 NA <DCGL
4 F 577 -3 -59 + 15 N/A N/A N/A +| NA <DCGL
5 F 800 20 463 + 42 N/A N/A N/A | NA <DCGL
6 F 566 -14 -308 + 34 N/A N/A N/A i NA <DCGL
7 F 814 34 780 % 55 N/A N/A N/A ] N/A <DCGL
8 F 548 -32 717 * 52 N/A N/A N/A +| NA <DCGL
9 F 619 32 893 by 59 N/A N/A N/A 1 NA <DCGL
10 F 555 -25 -558 + 46 N/A N/A N/A +] NA <DCGL
11 F 573 -7 -150 + 24 N/A N/A N/A | NA <DCGL
12 F 592 12 2871 + 33 N/A N/A N/A | NA <DCGL
13 F 582 2 54 + 14 N/A N/A N/A +1 NA <DCGL
14 F 800 20 483 + 42 N/A N/A N/A +| NA <DCGL
15 F 727 147 3342 + 113 N/A N/A N/A +| NA <DCGL
16 F 703 123 2798 + 104 N/A N/A N/A ] NA <DCGL
17 F 577 -3 -59 + 15 N/A N/A N/A | NA <DCGL
18 F 586 6 145 * 24 N/A N/A N/A | NA <DCGL
19 F 559 -21 -467 + 42 N/A N/A N/A +1 NA <DCGL
20 F 551 -29 -649 + 50 N/A N/A N/A +] NA <DCGL
21 F 560 -20 -444 + 41 MN/A N/A N/A +1 NA <DCGL
22 F 550 -30 -671 + 51 N/A N/A N/A +1 NA <DCGL
23 F 618 39 893 + 59 N/A N/A N/A +] NA <DCGL
24 F 559 -21 -467 + 42 N/A N/A N/A +{ NA <DCGL
25 F 595 15 349 * 37 N/A N/A N/A +| NA <DCGL
26 D 465 -18 406 + 39 N/A N/A N/A ] NA <DCGL
27 D 462 -21 -474 * 43 N/A N/A N/A 1 NA <DCGL
28 D 465 -18 -406 + 39 N/A N/A N/A | NA <DCGL
29 D 473 -10 =224 + 29 N/A N/A N/A ] NA <DCGL
30 D 446 -37 -837 + 57 N/A N/A N/A | NA <DCGL
31 D 480 -3 -66 + 16 N/A N/A N/A +| NA <DCGL
32 D 463 -20 ~451 + 42 N/A N/A N/A 1 NA <DCGL
33 D 491 8 184 + 27 N/A N/A N/A +| NA <DCGL
34 D 495 12 274 + 32 N/A N/A N/A | NA <DCGL
35 D 483 2] 2 * 3 N/A N/A N/A +| N/A <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet
VAPAMCS - Building 2

3801 Miranda Ave. Palo Alto, CA

Appendix F

Survey Unit 9 Beta No Gamma Readings

Room B131A 212233 Taken; H-3 & C-14 Only

Surface Bkg (CPM) | MDC (dpm)

Ambient A 337.2 1646.9

Drywall D 327.3 1623.4

Floor F 368.1 1718.2

Metal M 322.7 1612.3

Beta Meter Efficiency 5.37%

Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96

Sample Surface Gross CPM | Net CPM | DPM /100CM2 | & | Sigma | Gross CPM | Net CPM |DPM /100CM2| £ | Sigma | Comment
1 F 356 -12 -225 * 29 MN/A N/A N/A | NA <DCGL
2 F 367 -1 -20 + 9 NA N/A N/A | NA <DCGL
3 F 352 -18 -300 + 34 N/A N/A N/A | NA <DCGL
4 F 391 23 426 + 40 N/A N/A N/A +] NA <DCGL
5 F 365 -3 -58 * 15 N/A N/A N/A x| NA <DCGL
6 F 347 -21 -393 + 39 N/A N/A N/A £ NA <DCGL
7 F 377 9 166 + 25 N/A N/A N/A +] N/A <DCGL
8 F 373 5 91 + 19 N/A N/A N/A +| WN/A <DCGL
9 F 331 -37 -691 + 52 N/A NA N/A 1 NA <DCGL
10 F 369 1 17 * 8 N/A N/A N/A | NA <DCGL
11 F 339 -2% -542 + 46 N/A N/A N/A | NA <DCGL
12 F 352 -16 -300 * 34 N/A N/A N/A | NA <DCGL
13 F 354 -14 -263 + 32 N/A N/A N/A +{ NA <DCGL
14 F 371 3 54 + 14 N/A N/A N/A ] N/A <DCGL
15 F 360 -8 -157 + 24 N/A N/A N/A +| N/A «DCGL
16 F 377 9 166 + 25 N/A N/A N/A x| NA <DCGL
17 F 412 44 818 + 56 N/A N/A N/A | NA <DCGL
18 F 393 25 464 * 42 N/A N/A N/A +| NA <DCGL
19 F 368 0 -2 + 3 N/A N/A N/A | NA <OCGL
20 F 376 8 147 + 24 N/A N/A N/A | NA <DCGL
21 D 394 67 1242 + 69 N/A N/A N/A +] N/A <DCGL
22 9] 358 31 572 + 47 N/A N/A N/A +]| N/A <DCGL
23 D 367 40 739 + 53 N/A N/A N/A +| N/A «DCGL
24 D 349 22 404 + 39 N/A N/A N/A ti NA <DCGL
25 5] 383 56 1037 + 63 N/A N/A N/A ] NA <DCGL
26 ] 369 42 777 + 55 N/A N/A N/A | NA <DCGL
27 D 359 32 590 + 48 N/A N/A N/A £] NA <DCGL
28 D 391 64 1186 * 68 N/A N/A N/A +! NA <DCGL
29 D 335 8 143 + 23 N/A N/A N/A +] N/A <DCGL
30 "] 339 12 218 * 29 N/A N/A N/A | NA <DCGL
3 D 348 19 348 + 37 N/A N/A N/A 1 N/A <DCGL
32 o 358 31 572 + 47 N/A N/A N/A +1 N/AA <DCGL
33 D 352 25 460 * 42 N/A N/A N/A +| NA <DCGL
34 D 349 22 404 + 39 N/A N/A N/A +] N/A <DCGL
35 D 340 13 236 + 30 N/A N/A N/A 1 N/A <DCGL
36 D 344 17 311 + 35 N/A N/A N/A | NA <DCGL
37 D 332 5 86 + 18 N/A N/A N/A +] N/A <DCGL
38 D 384 57 1056 + 64 N/A N/A N/A i N/A <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet Appendix

VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA

B3\ B and BI3C ble o4& Pilotechaiescor

13
+ b L3
r? pasr commumcaTion wit RS T’“/:"
Survey Unit 10/ Beta No Gamma Readings -8 /‘“ / 20t
Hoom 212233 Taken; H-3 & C-14 Only
Surface Bkg (CPM} | MDC (dpm)
Ambient A 337.2 16848.9
Drywall D 327.3 1623.4
Floor F 368.1 17182
Metal M 322.7 1612.3
Beta Meter Efficiency 5.37%
Beta Beta Beta 1.96 Gamma | Gamma Gamma 1.98
Sample Surface Gross CPM | Net CPM | DPM /100CM2 | = | Sigma | Gross CPM| Net CPM | DPM /A100CM2 | £ | Sigma Comment
1 F 366 -2 ~38 + 12 N/A N/A N/A i NA <DCGL
2 F 380 12 222 * 29 N/A N/A N/A | NA <DCGL
3 ~F 378 10 184 + 27 N/A N/A N/A ] NA <DCGL
4 F 383 15 277 + 33 N/A N/A N/A ] NA <DCGL
5 F 387 19 352 + 37 N/A N/A N/A +|  N/A <DCGL
5 F 370 2 35 + 12 N/A N/A N/A 1 NA <DCGL
7 F 369 1 17 + 8 N/A N/A N/A i NA <DCGL
8 F 334 -34 -635 + 49 N/A WA N/A 1 N/A <DCGL
9 F 348 -20 ~374 + 38 N/A N/A N/A x| NA <DCGL
10 F 325 -43 -803 + 56 N/A N/A N/A +1 NA <DCGL
11 F 352 -16 ~300 + 34 N/A N/A N/A ] NA <DCGL
12 F 359 31 575 + 47 N/A N/A N/A +i NA <DCGL
13 F 363 -5 95 + 19 N/A N/A N/A +1 NA <DCGL
14 F 386 18 333 * 36 N/A N/A N/A +| NA <DCGL
15 F 404 36 669 + 51 N/A N/A N/A +1 NA <DCGL
16 F 314 -54 -1007 * 62 N/A N/A N/A | NA <DCGL
17 F 340 -28 -523 + 45 N/A N/A N/A | NA <DCGL
18 F 323 -45 -840 + 57 N/A N/A N/A | NA <DCGL
18 F 363 -5 -95 * 19 N/A N/A N/A +] N/A <DCGL
20 F 368 0 -2 * 3 N/A N/A N/A +| NA <DCGL
21 F 357 -11 -207 + 28 N/A N/A N/A | NA <DCGL
22 F 364 -4 -76 + 17 N/A N/A N/A +1 NA <DCGL
23 D 328 1 13 + 7 N/A N/A N/A | NA <DCGL
24 D 336 9 162 + 25 N/A N/A N/A £} NA <DCGL
25 D 337 10 181 * 26 N/A N/A N/A +1 NA <DCGL
26 D 349 22 404 £ 39 N/A N/A N/A +] NA <DCGL
27 D 356 29 534 * 45 N/A N/A N/A +| NA <DCGL
28 D 332 5 88 + 18 N/A N/A N/A 1 N/A «<DCGL
29 D 316 -11 -210 + 28 N/A N/A N/A +| NA <DCGL
30 D 308 -18 -358 * 37 N/A N/A N/A ] NA <DCGL
31 D 319 -8 -155 + 24 N/A N/A N/A ] NA <DCOL
32 D 311 <16 -304 * 34 N/A N/A N/A +] NA <DCGL
33 D 340 13 236 + 30 N/A N/A N/A ] NA <DCGL
34 D 351 24 441 + 41 N/A N/A N/A +1 NA <DCGL
35 D 326 -1 -24 + 10 N/A N/A N/A +] N/A <DCGL
36 D 350 23 423 + 40 N/A N/A N/A | NA <DCGL
37 D 366 39 721 £ 53 N/A N/A N/A +] NA <DCGL
38 [ 346 19 343 + 37 N/A N/A N/A | WA <DCGL
39 B 358 31 572 * 47 NA N/A N/A +1 NA <DCGL
40 D 342 15 274 + 32 N/A N/A N/A ] NA <DOCGL
41 D 401 74 1372 + 73 N/A N/A N/A i NA <DCGL
42 D 394 67 1242 + 69 N/A N/A N/A x| NA <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alte, CA

Appendix F

Survey Unit 11 Beta Gamma
Basement Hallway 212233 203447
Surface Bkg (CPM) |MDC (dpm)| Bkg (CPM) | MDC (dpm)
Ambient A 337.2 1646.9 4225.9 1216.5
Drywall D 327.3 1623.4 4256.3 1220.8
Floor E 368.1 1718.2 4338.0 1232.4
Metal M 322.7 1612.3 2908.0 1011.2
Beta Meter Efficiency 537%
G Meter Efficiency 25.11%
Beta Beta Beta 1.96 Gamma Gamma Gamma 1.96
Sample Surface Gross CPM | Net CPM | DPM /100CM2 | & | Sigma | Gross CPM| Net CPM | DPM /100CM2 | £ | Sigma | Comment
1 F 400 32 594 + 48 5005 567 2656 +| 101 <DCGL
2 F 354 -14 -263 + 32 4084 -244 -972 i 61 <DCGL
3 F 423 55 1022 + 63 5505 1167 4648 +] 134 <DCGL
4 F 358 -10 -188 + 27 4314 -24 -96 + 19 <DCGL
5 F 365 -3 -58 + 15 4058 -280 1115 + 85 <DCGL
5 F 335 -33 -616 + 49 3956 -382 -1521 | 78 <DCGL
7 F 340 -28 -523 * 45 3731 -807 2417 + 96 <DCGL
8 F 408 40 743 + 53 4818 480 1812 1 86 <DCGL
9 F 431 63 1171 + 87 4337 -1 -4 + 4 <DCGL
10 F 369 1 17 + 8 4582 244 872 + 61 <DCGL
11 F 334 -34 -635 + 49 3805 -533 -2123 + 90 <DCGL
12 F 394 26 482 + 43 4026 -312 -1243 +| 69 <DCGL
13 F 371 3 54 * 14 4204 -134 -534 * 45 <DCGL
14 F 404 36 669 + 51 4816 278 1107 + 85 <DCGL
15 F 338 -30 -567 * 48 3891 -347 -1382 + 73 <DCGL
16 F 357 -11 -207 + 28 3822 -518 -2055 +i 89 <DCGL
17 F 405 37 687 + 51 4011 -327 -1302 + 71 <DCGL
18 F o, 388 20 371 + 38 4549 211 840 + 57 <DCGL
19 F 422 54 1004 + 62 4926 588 2342 + 95 <DCGL
20 F 367 -1 -20 * g 4785 427 1701 | 81 <DCGL
21 F 373 5 91 + 19 4483 145 577 * 47 <DCGL
22 F 339 -298 ~542 + 46 3711 -627 2497 + 98 <DCGL
23 F 394 26 482 + 43 4609 271 1079 + 64 <DCGL

Ref. NUREG-1507

Static Measurements
Page 11 of 11




00000000000 0000000000 0000000000 0OOCGOGIOIOIOIOIDOOOODO

<
APPENDIX G _
sze Survey Data Sheets and DPM
| Calculatwns



Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Scintillation Counter
Laboratory Results
Survey Unit 1 Instrument
Bldg. 2 3030 - 242683 LSC
A(08, A0GSY, AD10 Alpha Beta Chan A Chan B
Backgraund (CPM) 0.8 56.4 15.5 9.5
MDC Value 18.1 81.5 33.9 17.9
Meter Efficiency 39.49% 46.56% See Quench EFff.
Survey Unit 1 - Rooms A008, A009, A010
Gross CPM/100 cm® Quench and Efficiency DPM/100 cm®
Alpha Beta Chan A Chan B Alpha Beta Chan A Chan B
Sample Planchet | Planchet Scint Scint H# H-3 Eff. | C-14 Eff.| Planchet | Planchet Scint Seint Comments
1 0 58 16 9 47 54.00% 95.04% -2.0 5.6 0.8 -0.5 <DCGL
2 0 57 19 9 49 53.52% 94,93% -2.0 1.3 6.5 -0.5 <DCGL
3 0 [ 23 11 43 54.96% 95.25% -2.0 14.2 13.6 1.6 <DCGL
4 1 81 17 11 42 55.20% 95.31% 0.5 52.8 27 1.6 <DCGL
5 0 59 10 7 43 54.96% 95.25% -2.0 5.6 -10.0 -2.6 <DCGL
] 0 62 17 8 44 54.72% 95.20% -2.0 12.0 2.7 -1.6 <DCGL
7 O 58 21 10 44 54.72% 95.20% -2,0 3.4 10.1 0.5 <DCGL
8 0 61 19 8 43 54.96% 95.25% -2.0 5.9 6.4 -1.6 <DCGL
9 0 87 15 7 44 54.72% 95.20% ~-2.0 65.7 -0.9 -2.6 <DCGL
10 0 80 22 6 44 54.72% 95.20% 2.0 7.7 11.9 -3.7 <DCGL
11 0 71 14 15 42 55.20% 95.31% -2.0 314 -2.7 58 <DCGL
12 0 63 18 5 48 54.24% 95.09% -2.0 4.2 4.6 4.7 <DCGL
13 1 56 17 15 46 54.24% 85.09% a.5 -0.8 2.8 5.8 <DCGL
14 O 72 14 15 44 54.72% 95.20% -2.0 33.5 -2.7 5.8 <DCGL
15 0 70 18 14 45 54.24% 95.09% ~2.0 29.2 4.6 4.7 <DCGL
16 O 75 21 12 50 53.28% 94.88% ~2.0 39.9 10.3 2.6 <DCGL
17 0 62 13 g 52 52.80% 94.77% -2.0 12.0 -4,7 -1.8 <DCGL
18 1 68 18 10 46 54.24% 95.09% 0.5 24.9 4.6 0.5 <DCGL
19 [4] 77 21 8 56 51.83% 94.56% -2.0 4.2 10.6 -1.6 <DCGL
20 0 74 17 10 44 54.72% 95.20% -2.0 37.8 2.7 0.5 <DCGL
21 1 59 27 11 54 52.31% $4.67% 0.5 5.6 22.0 1.6 <DCGL
22 1 69 21 11 45 54.48% 95.15% 0.5 27.1 10.7 1.6 <DCGL
23 0 64 19 6 43 54.96% 95.25% ~2.0 16.3 8.4 -3.7 «<DCGL
24 0 60 25 6 43 54.96% | 95.25% -2.0 7.7 17.3 -3.7 <DCGL
25 2 77 21 3 43 54.86% 95.25% 3.0 44.2 10.6 -6.8 <DCGL
26 0 67 24 15 45 54.48% 95.15% -2.0 22.8 15.6 5.8 <DCGL
27 0 87 13 7 43 54.96% 95.25% -2.0 22.8 -4.5 -2.6 <DCGL
28 2 73 14 14 43 54.96% 95.25% 3.0 35.7 -2.7 4.7 <DCGL
29 0 91 18 9 45 54.48% 95.15% -2.0 74.3 4.6 -0.5 <DCGL
30 0 71 19 16 44 54,72% 95.20% ~2.0 314 6.4 6.8 <DCGL
31 1 76 15 7 44 54.72% 95.20% 0.5 42.1 -0.9 -2.6 <DCGL
32 0 64 20 16 47 54.00% 95.04% -2.0 16.3 8.3 6.8 <0DCGL
33 0 73 15 12 81 45.81% 93.22% -2.0 35.7 «1.1 2.7 <DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Survey Unit 2 [nstrument
Bldg. 2 3030 - 242683 LSC
ADBA Alpha Beta Chan A Chan B
Background (CPM) 0.8 56.4 15.5 9.5
MDC Value 18.1 815 33.9 17.9
Meter Etficiency 39.49% 46.56% See Quench Eff.
Survey Unit 2 - Room AQSA
Gross CPM/100 cm? Quench and Efficiency DPM/100 cm®
Alpha Beta Chan A Chan B Alpha Beta Chan A Chan B
Sampie Planchet | Planchet Scint Scint H# H-3 Eff. |C-14 Eff.| Planchet | Planchet Scint Scint t
1 0 82 16 3 57 51.59% 94.51% -2.0 12.0 1.0 -5.8 <DCGL
2 o 76 14 12 48 53.76% 94.99% ~2.0 42.1 -2.8 2.6 <DCGL
3 O 70 20 10 48 53.76% 94.99% -2.0 29.2 8.4 0.5 <DCGL
4 1 77 14 6 50 53.28% 94.88% 0.5 44.2 -2.8 -3.7 <DCGL
5 0 86 14 11 55 52.07% 94.61% 2.0 63.6 -2.9 1.6 <DCGL
6 1 73 16 11 64 49.90% 94.13% 0.5 35.7 1.0 1.6 <DCGL
7 0 73 14 11 54 52.31% 94.67% 2.0 35.7 -2.9 1.6 <DCGL
8 1 61 18 ] 49 53.52% 94.93% 0.5 9.9 4.7 3.7 <DCGL
9 0 84 17 12 47 54.00% 95.04% -2.0 59.3 2.8 2.6 <DCGL
10 0 62 25 7 48 53.76% 94.99% -2.0 12.0 17.7 -2.6 <DCGL
11 0 69 25 11 50 53.28% 94.88% -2.0 27.1 17.8 1.6 <DCGL
12 0 83 16 6 52 52.80% 84.77% -2.0 14.2 0.9 -3.7 <DCGL
13 0 81 16 3 52 52.80% 94.77% -2.8 8.8 0.9 -0.5 <DCGL
14 0 58 10 11 51 53.04% 94.83% =2.0 5.6 -10.4 1.6 <DCGL
15 0 68 15 7 4% 53.52% 94.93% -2.8 24.9 -0.9 -2.6 <DCGL
16 4] 82 14 8 49 53.52% 94.93% -2.0 55.0 -2.8 -1.6 <DCGL
17 O 62 10 5 51 53.04% 94.83% -2.0 12.0 -10.4 -4.7 <DCGL
18 O 70 17 & 45 54.48% 95.15% -2.0 29.2 2.8 -1.6 <DCGL
19 0 78 18 9 49 53.52% 94.93% -2,0 46.4 4.7 -0.5 <DCGL
20 a 65 24 15 46 54.24% 95.09% -2.0 18.5 15.7 5.8 <DCGL
21 0 60 15 18 58 51.35% 94.45% -2.0 7.7 -1.0 9.0 <DCGL
22 0 81 18 g 48 54.24% 95.09% -2.0 52.8 0.9 -0.5 <DCGL
23 0 69 15 9 60 50.87% 94.35% -2.0 27.1 -1.0 -0.5 <DCGL
24 0 80 14 11 58 51.35% 94.45% -2.0 50.7 -2.9 1.5 <DCGL
25 1 82 21 14 52 52.80% 94.77% 0.5 55.0 104 4.7 <DCGL
28 0 75 12 8 58 51.35% 94.45% -2.0 39.9 -6.8 -1.6 <DCGL
27 0 67 19 7 52 52.80% 84.77% -2.0 22.8 8.6 -2.6 <DCGL
28 0 67 22 7 52 52.80% 94.77% -2.8 22.8 12.3 -2.6 <DCGL
28 0 77 13 10 48 53.76% 94.99% -2.0 44.2 -4.7 0.5 <DCGL
30 0 74 12 5 45 54.48% 95.15% ~2.40 37.8 -8.4 4.7 <DCGL
31 0 94 23 8 52 52.80% 94.77% ~2.0 80.8 14.2 -1.6 <DCGL
32 0 76 11 11 44 54.72% 95,20% -2.0 42.1 -8.2 1.6 <DCGL
33 0 74 15 12 59 51.11% 94.40% -2.0 37.8 -1.0 2.6 <DCGL
34 0 68 19 8 52 52.80% 94.77% «2.0 24.9 6.6 ~1.6 <DCGL
35 0 79 17 14 45 54.48% 95.15% -2.0 48.5 2.8 4.7 <DCGL
36 o] 70 19 11 42 55.20% 95.31% -2.0 29.2 6.3 1.6 <DCGL
37 2 75 15 14 43 54.96% | 95.25% 3.0 39.9 -0.9 4.7 <DCGL
38 0 96 22 g 41 55.44% 95.36% -2.8 85.1 11.7 -0.85 <DCGL
39 1 55 14 10 42 55.20% | 95.31% 0.5 -3.0 -2.7 0.5 <DCGL
40 O 72 18 5 43 54.96% 95.25% 2.0 33.5 4.5 -4.7 <DCGL
41 0 54 23 9 47 54.00% | 95.04% -2.0 -5.2 13.9 0.5 <DCGL
42 O B85 23 14 47 54.00% 95.04% -2.0 18.5 13.8 4.7 <DCGL
43 1 48 15 11 51 53.04% 94.83% 0.5 -15.9 -0.9 1.6 <DCGL
44 1 67 16 8 54 52.31% 94.67% 0.5 22.8 1.0 -1.6 <DCGL
45 0 83 14 6 46 54,24% 95.09% ~2.0 57.1 -2.8 -3.7 <DOGL
46 0 60 16 6 50 53.28% 954.88% «2.0 7.7 0.9 -3,7 <DCGL
47 0 80 11 9 78 46.53% 93.38% -2.0 50.7 -9.7 -0.5 <DCGL
DPM Calculations
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Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Survey Unit 3 Instrument
Bldg. 2 3030 - 242683 LSC
AD5 Alpha Beta Chan A Chan B

Background {CPM) 0.8 56.4 15.5 9.5

MDC Value 18.1 81.5 33.9 17.9

Meter Efficiency 39.49% 46.56% See Quench Eff.

Survey Unit 3 - Room A0S
Gross CPM/100 cm® Quench and Efficiency DPM/100 cm?
Alpha Beta Chan A ChanB Alpha Beta Chan A Chan B
pi Planchet | Planchet Scint Scint H H-3 Eff. |C-14 EH.| Planchet | Planchet Scint Scint Comments

1 4] 74 12 12 49 53.52% 94.93% -2.0 37.8 -6.5 2.6 <DOGL
2 0 75 13 6 48 53.76% 94.99% -2.0 32.2 4.7 3.7 <DCGL
3 0 79 17 10 61 50.63% 94.28% -2.0 48.5 3.0 0.5 <DCGL
4 0 80 15 5 57 51.59% 94.51% -2.0 50.7 -1.0 -4.8 <DCGL
5 0 87 7 g 50 53.28% 94.88% -2.0 22.8 -16.0 -0.5 <DOGL
6 0 85 18 10 82 45.57% 9317% -2.0 814 5.5 0.5 <DCGL
7 1 65 15 16 57 51.59% 94.51% 0.5 18.5 -1.0 8.9 <DCGL
8 1 68 18 7 57 51.59% 94.51% 0.5 27.1 4.8 -2.6 <DCGL
9 1 96 13 9 84 48.90% 94.13% a.5 85.1 -5.0 -0.5 <DCGL
10 [¢] 71 16 3 42 55.20% 95.31% -2.0 31.4 0.9 -6.8 <DCGL
11 [ 75 14 7 45 54.48% 95.15% -2.0 39.9 -2.8 -2.6 <DCGL
12 1 71 19 14 48 53.76% 94.99% .5 314 6.5 4.7 <DCGL
13 0 62 13 7 45 54.48% | 95.15% -2.0 12.0 -4.6 -2.6 <DCGL
14 0 83 18 12 47 54.00% 95.04% -2.0 57.1 4.6 2.6 <DCGL
15 3] 67 15 8 56 51.83% 94.56% -2.0 22.8 -1.0 -3.7 <DCGL
16 0 77 16 15 45 54.24% 95.00% -2.0 44.2 0.9 5.8 <DCGL
17 0 84 18 10 42 55.20% 95.31% 2.0 59,3 4.5 0.5 <DCGL
18 0 61 18 11 42 55.20% 95.31% -2.0 9.9 4.5 1.6 <[CGL
ig 0 76 17 12 46 54.24% 95.09% -2.0 42,1 2.8 2.6 <DCGL
20 [¢] 73 11 13 45 54.48% 95.15% -2.0 35.7 -8.3 3.7 <DCGL
21 0 66 23 4 42 58.20% 95.31% -2.0 206 13.6 -5.8 <DCGL
22 1 68 18 7 54 52.31% 94.67% 0.5 24.8 4.8 -2.6 <DCGL
23 1 81 12 11 53 52.55% | 94.72% 0.5 52.8 -6.7 1.6 <DCGL
24 g 76 17 14 66 49.42% 94.02% -2.0 42.1 3.0 4.8 <DCGL
25 0 72 11 7 49 53.52% 94.93% -2.0 33.5 -84 -2.6 <DCGL
26 0 77 21 12 46 54.24% 95.09% -2.0 44.2 10.1 2.6 <DCGL
27 0 55 11 10 59 51.11% 94,40% -2.0 -3.0 -8.8 0.5 <DCGL
28 0 79 23 9 45 54,48% 85.15% -2.0 48.5 13.8 0.5 <DCGL
29 4] 71 19 8 51 53.04% 94.83% -2.0 31.4 6.6 1.6 <DCGL
30 1] 79 16 10 48 53.76% 94.99% -2.0 48.5 0.9 0.5 <DCGEL
31 Q 82 15 ¢ 44 54.72% 95,20% -2.0 55.0 -0.8 0.5 <DCGL
32 0 86 10 5 45 54 48% 95.15% -2.0 63.6 -10.1 ~4.7 <DCGL
33 0 &2 14 8 45 54.48% 95.15% -2.0 12.0 -2.8 -1.& «DCGL

Ref. NUREG-1507
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Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alio, CA
Survey Unit 4 Instrument
Bldg, 2 3030 - 242683 LSC
Al4 Alpha Beta Chan A Chan B
Background (CPM) 0.8 56.4 15.5 9.5
MDC Value 18.1 81.5 33.9 17.9
Meter Efficiency 39.49% 46.56% See Quench EFf,
Survey Unit 3 - Room A4
Gross CPM/100 cm® Guench and Efficiency DPM/100 cm®
Alpha Beta Chan A Chan B Alpha Beta Chan A ChanB
Sample Planchet | Planchet Scint Scint Hi H-3 Eff. |C-14 Eff.| Planchet | Planchet Scint Seint Comments
1 0 72 11 6 56 51.83% 94.56% -2.0 33.5 -8.7 -3.7 <DCGL
2 0 65 16 & 51 53.04% 94.83% -2.0 18.5 0.9 -3.7 <DCGL
3 1 78 15 13 65 49.66% 94.08% 0.5 46.4 -1.0 3.7 <DCGL
4 0 70 16 7 52 52.80% 94.77% -2.0 29.2 0.9 -2.6 <DCGL
5 1 71 20 8 53 52 55% 94.72% 0.5 31.4 8.6 -1.6 <DCGL
3] 0 66 18 17 59 51.11% 94.40% -2.0 20.6 4.9 7.9 <DCGL
7 0 91 21 13 65 49.66% 94.08% -2.0 74.3 11.1 3.7 <DCGL
8 1 71 11 10 51 53.04% 94.83% 0.5 31.4 -8.5 0.5 <DCGL
9 0 84 18 11 61 50.63% 94.29% 2.0 16.3 4.9 1.6 <DCGL
10 [¢] 96 21 g 41 55.44% 95.36% -2.0 85.1 9.9 -0.5 <DCGL
11 0 54 15 11 47 54.00% 95.04% -2.0 16.3 -0.9 1.6 <DCGL
12 4] 75 14 10 44 54,72% 95.20% 2.0 39.9 -2.7 0.5 <DCGL
13 0 72 24 9 42 55.20% | 95.31% -2.0 335 15.4 0.5 <DCGL
14 0 76 18 10 40 55.69% 95.41% -2.0 42,1 6.3 0.5 <DCGL
15 0 77 15 12 46 54.24% 95.09% -2.0 44.2 -0.9 2.6 <PDCGL
18 ] 63 12 7 A0 55.69% 95.41% -2.0 14.2 -6.3 -2.6 <DCGL
17 0 71 12 9 40 55.69% 95.41% 2.0 31.4 6.3 -0.5 <DCGL
18 0 83 5 12 40 55.69% 95.41% -2.0 27.1 -18.9 26 <DCGL
19 0 69 13 [ 40 55.69% 95.41% -2.0 27.1 -4.5 -3.7 <DCGL
20 0 48 17 11 40 55.69% 95.41% -2.0 -22.3 2.7 1.6 <DCGL
21 Q 67 28 ) 40 55.69% 95.41% -2.0 22.8 224 0.5 <DCGL
22 0 73 14 8 41 55.44% 95.38% -2.0 35.7 2.7 -1.6 <DCGL
23 2 67 12 9 41 55.44% 95.36% 3.0 22.8 -6.3 -0.5 <DCGL
24 0 77 13 8 42 55.20% 95.31% -2.0 44.2 -4.5 ~1.6 <DCGL
25 0O 79 17 6 41 55.44% 95.36% -2.0 48.5 2.7 -3.7 <DCGL
26 ] 69 13 12 42 55.20% 95.31% -2.0 27.1 4.5 2.6 <DCGL
27 [4] 63 16 12 46 54.24% 95.09% -2.0 14.2 0.9 2.6 <DCGL
28 0 67 23 7 60 50.87% 94.35% -2.0 22.8 14.7 2.6 <DCGL
29 0 73 12 10 49 53.52% 94.93% ~2.0 35.7 -6.5 0.5 <DCGL
DPM Calculations
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Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Paio Alio, CA
Survey Unit 5 Instrument
Bidg. 2 3030 - 242683 LSC
AQB, AQ6B Alpha Beta Chan A Chan B

Background (CPM) 0.8 56.4 18.5 9.5

MDC Value 18.1 81.5 33.8 17.9

Meter Efficiency 39.49% 48.56% See (Quench Eff.

Survey Unit 5 - Room AD6, AGGB
Gross CPM/100 cm® Quench and Efficiency DPM/100 cm®
Alpha Beta Chan A Chan B Alpha Beta Chan A Chan B
Sample Planchet | Planchet Scint Scint H# H-3 Eff. |C-14 Eff.| Planchet | Planchet Scint Scint Comments

1 1 75 16 5 45 54.48% 95.15% 0.5 39.9 0.9 4.7 <DCGL
2 0 73 15 12 41 55.44% 95.36% -2.0 35.7 -0.9 2.6 <DCGL
3 0 82 14 [ 42 55.20% 95.31% ~-2.0 55.0 -2.7 -3.7 <DCGL
4 0 73 20 5 4 55.44% 95.36% 2.0 35.7 8.1 -4.7 <DCGL
5 0 67 21 18 45 54.48% 95.15% -2.0 2.8 10.1 8.8 <DCGL
6 0 73 17 g 45 54.48% | 95.15% -2.0 35.7 2.8 0.5 <DCGL
7 0 73 10 7 44 54.72% 95.20% -2.0 35.7 -10.1 -2.6 <DCGL
g 0 91 19 8 45 54.48% | 95.15% 2.0 74.3 6.4 -1.6 <DCGL
g 0 69 14 9 40 55.69% 95.41% -2.0 27.1 2.7 -0.5 <DCGL
10 g 80 23 & 41 55.44% 95.36% -2.0 50.7 13.5 -3.7 <DCGL
11 [ 77 18 13 44 54.72% 95.20% -2.0 44.2 4.6 3.7 <DCGL
12 0 83 17 9 45 54.48% 95.15% =2.0 57.1 2.8 0.5 <DCGL
13 0 66 16 [ 49 53.52% 94.93% -2.0 20.6 0.8 -3.7 <DCGL
14 1 67 22 12 48 53.76% 94.89% 0.5 22.8 12.1 2.6 <DCGL
15 0 70 15 ] 43 54.86% 85.25% -2.0 29.2 -0.9 -3.7 <DCGL
16 2 62 14 8 43 54.96% 95.25% 3.0 12.0 -2.7 -1.6 <DCGL
17 0 72 18 13 44 54.72% 95.20% -2.03 33.5 4.6 3.7 <DCGL
18 0 88 21 12 42 55.20% | 95.31% -2.0 67.9 10.0 2.6 <DCGL
19 0 75 10 5 45 54.48% 95.15% -2.0 39.9 -10.1 4.7 <DCGL
20 0 69 18 14 42 55.20% 95.31% -2.0 27.1 4.5 4.7 <DCGL
21 1 91 17 15 40 55.69% 95.41% 0.5 74.3 2.7 5.8 <DCGL
22 1 64 13 5 40 55.69% 95.41% 0.5 16.3 -4.5 -4.7 <DCGL
23 1 64 19 11 40 55.69% 95.41% 0.5 16.3 6.3 1.6 <DCGL
24 0 61 23 13 41 55.44% 95.36% 2.0 9.9 13.5 3.7 <DCGL
25 1] 79 21 8 40 55.69% 95.41% -2.0 48.5 9.9 -1.6 <DGGL
26 1 64 9 12 41 55.44% 95.36% 0.5 16.3 -11.7 2.6 <DCGL
27 0 61 14 6 41 55.44% 95.36% -2.8 9.9 2.7 -3.7 <DCGL
28 0 65 19 9 41 55.44% 95.36% -2.8 18.5 6.3 0.5 <DCGL
28 0 64 14 5 42 55.20% 95.31% -2.0 16.3 -2.7 4.7 <DCGL
30 Q 78 15 8 42 55.20% 95.31% -2.0 46.4 -0.9 -1.6 <DCGL
31 O 66 15 16 41 55.44% 85.36% -2.8 20.6 -0.9 68 <DCGL
32 0 74 26 7 42 55.20% 95.31% -2.0 37.8 18.0 -2.6 <DCGL
33 4] 68 21 7 46 54 .24% 95.09% -2.0 24.9 0.1 2.6 <DCGL
34 g 83 23 13 45 54.48% 95.15% -2.0 57.1 13.8 3.7 <DCGL
35 0 71 19 g 47 54.00% 95.04% -2.0 314 6.5 -0.5 <DCGL
36 0 52 20 6 48 54.24% 85.09% -2.0 12.0 8.3 -3.7 <DCGEL
37 3 74 18 7 42 55.20% 95.31% 5.6 37.8 6.3 -2.6 <DCGL
38 4] 75 19 6 40 55.69% 85.41% -2.0 39.9 6.3 -3.7 <DCGL
39 [ 79 16 5 39 55,93% 95.47% -2.0 48.5 0.9 4.7 <DCGL
40 0 75 25 7 44 54.72% 95.20% -2.0 39.9 174 2.6 <DCGL
41 O 57 11 10 43 54.96% 95.25% -2.0 1.3 -8.2 0.5 <DCGL
42 0 67 17 11 42 55.20% 85.31% -2.0 22.8 2.7 1.6 <DCGL
43 2 68 16 10 45 54.48% 95.15% 3.0 24.9 0.9 0.5 <DCGL
44 0 59 10 3 43 54.96% 95.25% -2.0 5.6 -10.0 -6.8 <DCGL
45 0 58 15 11 42 58.20% 95.31% -2.0 3.4 -0.9 1.6 <DCGL
46 0 B84 29 16 40 55.69% 95.41% -2.0 16.3 24.2 6.8 <DCGL
47 1 71 20 11 42 55.20% 95.31% 0.5 31.4 8.2 1.6 <DCGL
48 0 72 16 12 41 55.44% 95.36% -2.0 33.5 0.9 2.6 <DCGL
49 0 68 21 13 4% 53.52% 94.93% -2.0 24.9 10.3 3.7 <DCGL

Ret. NUREG-1507
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Ref. NUREG-1507

Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Scintillation Counter
Laboratory Areas
Background Values MDC Values
CPM Net DPM/ 100 cm”
Chan A Chan B H-3 C-14/6-35
15.5 9.5 33.9 17.9
Survey Unit 6 - Room B124
Quench and Efficiency
Chan A Chan B Chan A ChanB
Sample (H-3) (C-14) Hit H3Eff. | C-14EH. {H-3) (C-14) nts
1 13 13 41 55.44% 95.36% 4.5 3.7 <DCGL
2 11 16 42 55.20% 95.31% 8.2 6.8 <DCGL
3 19 10 41 55.44% 95.36% 6.3 0.5 <DCGL
4 18 14 40 55.69% 895.41% 4.5 4.7 <DCGL
5 13 7 41 55.44% 95.36% 4.5 -2.6 <DCGL
& 14 10 42 55.20% 95.31% 2.7 0.5 <DCGL
7 15 7 39 55.83% 95.47% -0.9 -2.6 <DCGL
8 20 8 41 55.44% 95.36% 8.1 -1.6 <DCGL
9 14 4 43 54.96% 95.25% 2.7 5.8 <DCGL
10 14 9 44 54.72% 95.20% -2.7 -0.5 <DCGL
11 23 9 42 55.20% 95.31% 13.6 0.5 <DCGL
12 16 7 40 55.69% 95.41% 0.9 2.6 <DCGL
13 17 9 41 585.44% 85.36% 2.7 -0.5 <DCGL
14 15 13 41 55.44% 95.36% -0.9 3.7 <DCGL
15 17 13 41 55.44% 95.36% 2.7 3.7 <DCGL
16 13 5 40 55.69% 95.41% 4.5 4.7 <DCGL
17 15 9 43 54.96% 95,25% 0.9 -0.5 <DCGL
18 18 11 42 55.20% 95.31% 6.3 1.6 <DCGL
19 23 5 43 54.96% 95.25% 13.6 -3.7 <DCGL
20 10 9 43 54.96% 95.25% -10.0 0.5 <DCGL
21 21 11 44 54,72% 95.20% 10.1 1.6 <DCGL
22 15 3 44 54.72% 95.20% -0.9 -5.8 <DCGL
23 20 8 40 55.69% 95.41% 8.1 -1.6 <DCGL
24 17 7 41 55.44% 95.36% 2.7 -2.6 <DCGL
25 15 10 42 55.20% 95.31% -0.9 0.5 <DCGL
28 10 10 41 55.44% 95.36% 9.9 a5 <DCGL
27 13 10 42 55.20% 95.31% -4.5 0.5 <DCGL
28 13 9 42 55.20% 95.31% -4.5 -0.5 <DCGL
29 14 11 45 54.48% 95,15% -2.8 16 <DCGL
30 15 11 44 54.72% 95.20% -0.9 1.6 <DCGL
31 14 [ 42 55.20% 95.31% -2.7 -3.7 <DCGL
32 15 11 42 55.20% 95.31% -0.9 1.6 <DCGL
33 16 9 43 54.96% 95,25% 0.9 -0.5 <DCGL
34 8 11 41 55.44% 95.36% -13.5 1.6 <DCGL
35 12 11 42 55.20% 95.31% -6.3 1.6 <DCGL
36 12 11 43 54.96% 95.25% -8.4 1.6 <DCGL
37 17 11 41 55.44% 95.36% 27 1.6 <DCGL
38 14 11 40 55.89% 95.41% -2.7 1.6 <DCGL
39 14 15 43 54.96% 95.25% 2.7 5.8 <DCGL
40 22 10 40 55.69% 95.41% 11.7 0.5 <DCGL
41 18 7 40 55.69% 95.41% 4.5 2.6 <DCGL
42 16 7 39 55.93% 95.47% 0.9 -2.6 <DCGL
43 17 g 38 56.17% 95.52% 2.7 -0.5 <DCGL
44 20 12 38 55.93% 95.47% 8.0 2.6 <DCGL
DPM Calculations
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Ref. NUREG-1507

Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Background Values MDC Values
CPM Net DPM / 100 cm?
ChanA | ChanB H-3 €-14/5-35
155 | 95 33.9 17.9
Survey Unit 7 - Rooms B121, B122, B123
Quench and Efficiency
Chan A ChanB Chan A ChanB
Sample (H-3) {C-14) H#t H-3 Eff. C-14 Eff, (H-3) (C-14) Comments
1 7 2 40 55.69% 95.41% -18.3 -7.9 <DCGL
2 23 13 40 55.69% 95.41% 13.5 3.7 <DCGL
3 13 9 41 55.44% 95.36% -4.5 0.5 <DCGL
4 16 7 44 54.72% 95.20% 0.9 -2.6 <DCGL
5 11 [ 45 54.48% 95.15% 83 -3.7 <DCGL
6 17 10 47 54.00% 95.04% 28 0.5 <DCGL
7 13 11 43 54.96% 95.25% 4.5 1.6 <DCGL
8 17 4 44 54.72% 95.20% 2.7 -5.8 <DCGL
9 14 10 42 55.20% 95.31% 2.7 0.5 <DCGL
10 10 7 43 54.96% 95.25% -10.0 -2.6 <DCGL
11 14 9 44 54.72% 95.20% 2.7 -0.5 <DCGL
12 19 16 40 55.69% 95.41% 6.3 6.8 <DCGL
13 15 9 40 55.69% 95.41% -0.9 0.5 <DCGL
14 14 10 30 55.93% 95.47% -27 05 <DCGL
15 17 11 42 55.20% 95.31% 2.7 1.6 <DCGL
16 17 2 40 55.69% 95.41% 2.7 «7.9 <DCGL
17 15 7 40 55.69% 95.41% -0.9 -2.6 <DCGL
18 21 11 40 55.69% 95.41% 9.9 1.5 <DCGL
19 21 [} 39 55.93% 95.47% 2.8 -3.7 <DCGL
20 23 § 38 56.17% 95.52% 134 -3.7 <DCGL
21 14 14 38 56.17% 95.52% 2.7 47 <DCGL
22 10 9 39 55.93% 95.47% -9.8 -0.5 <DCGL
23 11 15 39 55.93% 85.47% -8.0 5.8 <DCGL
24 18 10 39 55.93% 95.47% 45 0.5 <DCGL.
25 18 5 39 55.93% 95.47% 4.5 -3.7 <DCGL
26 22 13 39 55.93% 95.47% 11.6 3.7 <DCGL
27 12 8 38 56.17% 95.52% -6.2 1.6 <DCGL
28 18 5 39 55.93% 95.47% 45 -4.7 <DCGL
20 28 8 40 55.69% 95.41% 224 -1.6 <DCGL
30 26 8 40 55.69% 95.41% 18.9 -1.6 <DCGL
31 20 10 40 55.69% 95.41% 8.1 0.5 <DCGL
32 15 10 42 55.20% 95.31% .8 0.5 <DCGL
33 19 12 41 55.44% 95.36% 63 2.6 <DCGL
34 14 8 40 55.69% 95.41% -2.7 -1.6 <DCGL
35 16 13 41 55.44% 95.36% 0.9 3.7 <DCGL
DPM Calcuiations
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) Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
. 3801 Miranda Ave. Palo Alto, CA
. Background Values MDC Values
CPM Net DPM /100 cm®
. Chan A Chan B H-3 C-14/S-35
. 15.5 9.5 33.9 17.9
Survey Unit 8 - Rooms B126, B127, B128
. Quench and Efficiency
Chan A Chan B Chan A Chan B
. Sample (H-3) (C-14) H# H-3 Eff. C-14 Eff. {H-3) (C-14) | Comments
1 23 5 39 55.93% 95.47% 13.4 4.7 <DCGL
. 2 12 8 42 55.20% 95.31% -8.3 -1.6 <DCGL
3 14 8 41 55.44% 95.36% -2.7 -1.6 <DCGL
. 4 24 7 40 55.69% 95.41% 153 -2.6 <DCGL
5 17 8 39 55.93% 95.47% 2.7 -1.6 <DCGL
. 6 18 7 40 55.69% 95.41% 4.5 -2.6 <DCGL
7 14 & 42 55.20% 95.31% 2.7 -3.7 <DCGL
. 8 14 5 39 55.93% 95.47% 27 -4.7 <DCGL
9 15 8 41 55.44% 95.36% -0.9 -1.6 <DCGL
. 10 15 9 42 55.20% 95.31% -9 -0.5 <DCGL
11 17 & 42 55.20% 95.31% 2.7 -3.7 <DCGL
. 12 20 16 40 55.69% 95.41% 8.1 6.8 <DCGL
13 15 10 40 55.69% 95.41% -0.9 0.5 <DCGL
. 14 20 10 40 55.69% 95.41% 8.1 0.5 =DCGL
15 21 7 39 55.93% 95.47% 9.8 -2.6 <DCGL
. 16 15 6 40 55.69% 95.41% -0.9 -3.7 <DCGL
17 11 6 40 55.69% 95.41% -8.1 -3.7 <DCGL
. 18 21 10 45 54.48% 95.15% 10.1 0.5 <DCGL
19 18 10 47 54.00% 95.04% 4.6 0.5 <DCGL
. 20 17 8 45 54.48% 95.15% 2.8 -1.6 <DCGL
21 13 8 47 54.00% 95.04% -4.6 -1.6 <DCGL
. 22 19 10 44 54.72% 95.20% 6.4 0.5 <DCGL
23 10 8 44 54.72% 95.20% -10.1 «1.6 <DCGL
. 24 16 12 42 55.20% 95.31% 0.9 2.6 <DCGL
25 14 9 44 54.72% 95.20% -2.7 -0.5 <DCGL
. 26 20 7 43 54.95% 95.25% 8.2 -2.6 <DCGL
27 23 4 42 55.20% 95.31% 13.6 -5.8 <DCGL
. 28 17 10 44 54.72% 95.20% 27 0.5 <DCGL
29 8 12 42 55.20% 95.31% -13.6 2.6 <DCGL
. 30 17 5 42 55.20% 95.31% 27 -4.7 <DCGL
31 17 4 41 55.44% 95.36% 2.7 ~5.8 <DCGL
‘ 32 12 5 41 55.44% 95.36% -6.3 -4.7 <DCGL
. 33 21 8 41 55.44% 985.36% 9.9 ~1.6 <DCGL
34 14 10 41 55.44% 95.36% -2.7 0.5 <DCGL
. 35 9 13 42 55.20% 95.31% -11.8 3.7 <DCGL
. DPM Calculations
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Ref. NUREG-1507

Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Background Values MDC Values
CPM Net DPM / 100 cm®
Chan A Chan B H-3 C-14/5-35
15.5 9.5 339 17.9
Survey Unit 9 - Room B131A
Quench and Efficiency
Chan A Chan B Chan A Chan B
Sampl {H-3) {C-14) H# H-3 Eff, C-14 Eff. {H-3) {C-14) is
1 15 6 44 54.72% 95.20% -0.9 -3.7 <DCGL
2 20 9 52 52.80% 94.77% 8.5 ~0.5 <DCGL
3 13 10 45 54.48% 85.15% -4.6 8.5 <DCGL
4 18 7 46 54.24% 95.09% 4.6 -2.6 <BCGL
5 & 13 42 55.20% 95.31% ~17.2 3.7 <DCGL
6 22 8 43 54.96% 95.25% 11.8 -1.6 <DCGL
7 22 11 44 54.72% 95.20% 11.9 1.6 <DCGL
8 23 9 49 53,52% 94.93% 14.0 0.8 <DCGL
9 17 5 43 54.96% 95.25% 2.7 -4.7 <DCGL
10 20 5 44 54.72% 95.20% 8.2 4.7 <DCGEL
11 11 9 47 54.00% 95.04% -8.3 -0.5 <DCGL
12 10 12 42 55.20% 95.31% -10.0 2.6 <DCGL
13 15 8 48 53.76% 94.99% ~0.9 -3.7 <DCGL
14 20 6 44 54.72% 95.20% 8.2 -3.7 <DCGL
15 19 9 47 54.00% 95.04% 6.5 -0.5 <DCGL
16 18 9 48 53.52% 94.93% 4.7 ~0.5 <DCGL
17 i1 14 44 54.72% 95,20% -8.2 4.7 <DCGL
18 20 13 47 54.00% 95.04% 8.3 3.7 <DCGL
19 14 5 42 55.20% 95.31% -2.7 ~4.7 <DCGL
20 5 8 41 55.44% 95.36% -18.9 -1.6 <DCGL
21 13 5 41 585.44% 85.36% ~4.5 -4.7 <DCGL
22 21 5 42 55.20% 95.31% 10.0 4.7 <DCGL
23 20 11 41 55.44% 95.36% 8.1 1.6 <DCGL
24 18 10 41 55.44% 85.36% 4.5 0.5 <DCGL
25 14 15 41 55.44% 95.36% -2.7 5.8 <DOGL
26 16 12 40 55.69% 95.41% 0.9 2.6 <DCGL
27 9 14 40 55.69% 95.41% -11.7 4.7 <DCGL
28 18 3] 40 55.69% 95.41% 4.5 -3.7 <DCGEL
28 22 10 43 54.96% 95.25% 11.8 0.5 <DCGL
30 15 12 44 54.72% 95.20% -0.9 2.6 <DCGL
31 9 10 42 55.20% 95.31% -11.8 0.5 <DCGL
32 13 10 40 55.69% 95.41% -4.5 0.5 <DCGL
33 18 g 42 55.20% 95.31% 4.5 -0.5 <DCGL
34 9 10 42 55.20% 95.31% -11.8 0.5 <DCGL
35 17 5 41 55.44% 95.36% 27 -4.7 <DCGL
36 20 12 41 55.44% 95.36% 8.1 28 <DCGL
37 19 11 41 55.44% 95.36% 8.3 1.6 <DCGEL
38 18 g 41 55.44% 95.36% 4.5 -0.5 <DCGL
DPM Calculations
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Ref. NUREG-1507

Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Background Values MDC Values
CPM Net DPM / 100 em®
ChanA | ChanB H-3 C-14/S-35
155 | 95 33.9 17.9
Survey Unit 10 - Room B1318B, B131C
Quench and Efiiciency
Chan A Chan B Chan A Chan B
Sample {H-3) {C-14) Hi H-3 Eff. C-14 Eff. {H-3) (C-14) Comments
1 13 13 41 55.44% 95.36% -4.5 3.7 <DCGL
2 15 6 44 54.72% 95.20% -0.9 -3.7 <DCGL
3 15 5 44 54.72% 95.20% -0.9 -4.7 <DCGL
4 11 5 41 55.44% 95.36% -8.1 4.7 <DCGL
5 16 4 42 55.20% 95.31% 0.9 -5.8 <DCGL
[ 18 5 44 54.72% 95.20% 4.6 4.7 <DCEL
7 23 ] 44 54.72% 95.20% 13.7 -0.5 <DCGL
8 23 9 45 54.48% 95.15% 13.8 -0.5 <DCGL
g 18 2 42 55.20% 95.31% 4.5 -7.9 <DCGL
10 21 15 43 54.96% 95.25% 10.0 58 <DCGL
11 15 9 44 54.72% 95.20% -0.9 -0.5 <DCGL
12 15 7 43 54.96% 95.25% 0.9 -2.6 <DCGL
13 13 5 46 54.24% 95.09% 4.6 -4.7 <DCGL
14 14 8 42 55.20% 95.31% 2.7 -1.6 <DCGL
15 23 3 44 54.72% 95.20% 13.7 -6.8 <DCGL
16 18 11 43 54.96% 95.25% 4.5 1.6 <DCGL
17 15 14 45 54.48% 95.15% ~0.9 4.7 <DCGL
18 16 8 44 54.72% 95.20% 0.9 -1.6 <DCGL
19 18 7 42 55.20% 95.31% 4.5 -2.6 <DCGL
20 17 7 44 54.72% 95.20% 2.7 -2.6 <DCGL
21 13 11 44 54.72% 95.20% -4.6 1.6 <DCGL
22 16 8 41 55.44% 95,36% 0.9 -1.6 <DCGL
23 10 8 43 54.96% 95.26% -10.0 -1.6 <RCGL
24 8 7 41 55.44% 95.36% -13.5 -26 <DCGL
25 20 11 41 55,44% 95.36% 8.1 1.6 <DCGL
26 19 11 41 55.44% 95.36% 6.3 1.6 <DCGL
27 11 11 42 55.20% 95.31% -8.2 1.6 <DCGL
28 13 9 42 55.20% 95.31% -4.5 -0.5 <DCGL
29 12 10 41 55.44% 95.36% 6.3 0.5 <DCGL
30 12 8 42 58.20% 95.31% -6.3 -1.6 <DCGL
31 17 g 42 55,20% 95.31% 27 -0.5 <DCGL
32 29 15 41 55.44% 95.36% 24.3 58 <DCGL
33 11 6 40 55.69% 85.41% -8.1 -3.7 <DCGL
34 21 9 40 55,69% 95.41% 8.9 -0.5 <DCGL
35 19 8 41 55.44% 95.36% 6.3 -1.8 <DCGL
36 19 9 40 55.69% 95.41% 6.3 -0.5 <DCGL
37 19 8 40 55.69% 95.41% 6.3 -1.6 <DCGL
38 20 9 41 55.44% 95.36% 8.1 -0.5 <DCGL
39 19 10 40 55.69% 95.41% 6.3 0.5 <DCGL
40 14 8 40 55.69% 95.41% 2.7 3.7 <DCGL
41 18 3 42 55.20% 95.31% 4.5 -1.6 <DCGEL
42 10 8 42 55.20% 95.31% -10.0 -3.7 <DCGL
DPM Calculations
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Ref. NUREG-1507

Philotechnics Analytical Worksheet Appendix G
VAPAHCS - Building 2
3801 Miranda Ave. Palo Alto, CA
Background Values MDC Values
CPM Net DPM / 100 cm®
Chan A Chan B H-3 C-14/8-35
15.5 9.5 33.9 17.9
Survey Unit 11 - Basement Hallway
Quench and Efficiency
Chan A Chan B Chan A Chan B
Sample (H-3) (C-14) H# H-3EH. | C-14EfL. {H-3) {C-14) | Commenis
1 17 7 52 52.80% 84.77% 2.8 -2.6 <DCGL
2 12 12 61 50.63% 94.29% -5.9 2.7 <DCGL
3 8 10 58 51.35% 94.45% -14.6 0.5 <DCGL
4 12 10 57 51.50% 94.51% -6.8 0.5 <DCGL
5 14 10 59 51.11% 94.40% -2.8 0.5 <DCGL
& 14 5 &1 50.63% 94.29% -3.0 -4.8 <[ICGL
7 20 12 81 50.863% 94.29% 8.9 2.7 <DCGL
8 18 8 66 49,42% 94.02% 5.1 -1.6 <DCGL
2 13 11 60 50.87% 94 35% ~4.9 1.6 <DCGL
10 16 14 58 51.35% 94.45% 1.0 4.8 <DCGL
11 20 5 80 50.87% 94.35% 8.8 -4.8 <DCGL
12 15 7 87 49.18% 93.97% -1.0 2.7 <DCGL
13 16 [ 80 50.87% 94.35% 1.0 -3.7 <DCGL
14 17 8 60 50.87% 94.35% 2.9 -1.6 <DCGL
15 19 & 61 50.63% 94.29% 6.9 -3.7 <DCGL
16 11 15 74 47.50% 93.60% -9.5 5.9 <DCGL
17 17 15 70 48.46% 93.81% 3.1 5.9 <DCGL
18 14 10 74 47.50% 93.60% -3.2 0.5 <DCGL
19 23 11 54 52.31% 94.67% 14.3 1.6 <DCGL
20 19 14 55 52.07% 94.61% 6.7 4.8 <DCGL
21 16 16 60 50.87% 94.35% 1.0 6.9 <DCGL
22 16 6 63 50,16% 94.18% 1.0 -3.7 <DCGL
23 15 9 89 48.70% 93.86% -1.0 -0.5 <DCGL
DPM Calculations
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Enclosure 2

Correspondence between NHPP and Permittee Radiation Safety Officer



From: Huston, Thomas E. [mailto:Thomas.Huston2@va.gov]

Sent: Thursday, September 08, 2011 2:58 PM

To: ljipchp@stanford.edu

Subject: Followup Question for Bldg. 2 Decommissioning Based on NHPP Review of NRC Docket Files

Lance,

NHPP received the NRC docket files on 8/31/2011. They amounted to about a 2-foot stack of
papers. I have reviewed the information and identified one item for follow-up.

Back in 1989, during an inspection, NRC identified an issue involving a radioactive source in
Room A107 of Bldg. 2. According to the files, the room housed a Bone Mineral Analyzer
device with a radioactive source inside. I was unable to determine what radionuclide or activity
was involved or what happened to the source. And this room is not included in the
Decommissioning Report for Building 2. I suspect that the source has been removed from the
area and that it is unlikely that the source ever leaked. However, I will need some supplemental
information from you.

1. Can you please confirm that the source was transferred to another authorized area in a
different building or to another authorized recipient?

2. Can you verify from past records whether there was any indication of the source leaking in
the room? One option to providing information about source leakage is to simply perform a
survey in the room (take a few wipes and do a scan with a GM pancake) and confirm no residual
radioactivity. If you choose the survey route, please provide ample detail about area wiped,
count results, scan survey technique (distance and speed of probe), as well as some calibration
information.

My plan is to include this supplemental information as a second enclosure to our letter to NRC—
where the main report by Philotechnics would be the first enclosure.

Please provide the information as soon as possible so I can send everything on to NRC for their
approval.

Thanks,
Tom

Thomas E. Huston, PhD, CHP

National Health Physics Program (115/HP)

Veterans Health Administration

Wk: 501-257-1578; Cell: 501-454-7264; Fax: 501-257-1570
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From: Lance J. Phillips [mailto:ljpchp@stanford.edu]

Sent: Wednesday, September 14, 2011 12:56 PM

To: Huston, Thomas E.

Subject: RE: Followup Question for Bldg. 2 Decommissioning Based on NHPP Review of NRC Docket
Files

Tom
After some diligent research we have found the whole story.

There were two separate machines in Bldg2 Room A107. Each housed sealed sources. One
housed a 1125 source and the other Gd153.

First the 1125 unit.

The unit was transferred to another VA bldg. on April 4, 1989. At that time the 1125 source was
down to 9.13 microCi. A quick decay calculation shows that if for some reason the source was
not removed the current activity would be 9.44 E -41 microCi.

Now the Gd153 unit.

The unit was transferred to Stanford HP on October 9, 1992. At that time the Gd153 source was
down to 115.3 milliCi. A quick decay calculation shows that if for some reason the source was
not removed the current activity would be 2.84 E -4 microCi.

Both sources were repeatedly leak checked and no leakage was ever found.

Hope this helps.

Lance


mailto:mailto:ljpchp@stanford.edu

UPS CampusShip: Shipment Label

UPS CampusShip: View/Print Label

1.

Print the label(s): Select the Print button on the print dialog box that appears. Note: If your
browser does not support this function select Print from the File menu to print the label.

2. Fold the printed label at the solid line below. Place the label in a UPS Shipping Pouch. If
you do not have a pouch, affix the folded label using clear plastic shipping tape over the entire
label.

3. GETTING YOUR SHIPMENT TO UPS
Customers without a Daily Pickup
Schedule a same day or future day Pickup to have a UPS driver pickup all your CampusShip
packages.
ﬂmma W vmoxmmm ,ﬁm o r_:uw m qmqmwﬁj<omqvmmmwm e®, UPS Drop Box, UPS Cust Cent

ake your package to any location of The ore®, rop Box, ustomer Center,

UPS Alliances (Office Depot® or Staples®) or Authorized Shipping Outlet near you. ltems sent
via UPS Return Services(SM) (including via Ground) are also accepted at Drop Boxes. To find
the location nearest you, please visit the Resources area of CampusShip and select UPS
Locations.
Customers with a Daily Pickup
Your driver will pickup your shipmeni(s) as usual.
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